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Now, for the first time 


Steam Controls Itself 
With Its Own Power 


Automatic temperature or pressure control has 
been obtained up to now in only two ways—by 
self-operating devices and by controllers utilizing 
auxiliary power such as compressed air. Readers 
of “INSTRUMENTS” know that the former are 
inexpensive and convenient but weak and _ slug- 
gish, and the latter quick-acting, powerful and 
accurate but sometimes costly. 

Now comes the TAG Steam-Operated Controller 
—combining all ‘“‘air-op’’ advantages with ‘‘self- 
op’’ convenience and low cost.... A_ strong 
statement? Yes, but based on performance. 

Write for Catalog I-950 


ON MU.NC BIN; 0) yIzen 


18 to.88 Thirty Thitd St.Brooklyn 
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This Book ae 










reveals the 


Amazing Adaptability 
of 
MERCOID 


Controls 


for Industrial Purposes 


| a O engineer, no techni- 
cally trained man, is too 
busy to contribute to devel- 
opment in his particular 
field or any production phase 

or operation therein. 


Because of this, we are asking 

the engineering and techni- 

cal men of American Industry 

to send for this book and to 

make a little study of MER- 

COID Automatic Controls in 
| connection specifically with 
their control problems. 





Weare frank to say that it was 
the technical men of Ameri- 
can Industry who awakened 
us several years ago to the 
potentialities of this little in- 
strument, and prompted the 
research, experimentation 
and developmentwork which 
has since made MERCOID 


AMERIGAN RADIATOR COMPANY 


4 
e 


Chicago, Illinois 





ACCESSORIES DIVISION 
816-820 South Michigan Avenue 


Send for YOUR Copy 


so successful and so indis- 
pensable in almost 


manufacturing industry. 


every 


MERCOID, years ago, proved 

its dependability and accur- 

acy in the heating industry. 
Today—thanks to the Engi- 
neering and Technical Ex- 
ecutives of American Indus- 

try, it is proving just as de- 
pendable, just as positive and 
accurate, and infinitely more 
invaluable, in the control of 
temperature, pressure and 
vacuum for innumerable in- 
dustrial practices and pro- Ps 
cesses. We feel, therefore, y 
thatitisessentialthatyou 7 
send for this book. / 

It is free. Just clip 7 American 
thecoupon, fill aa Radiator Co. 
‘ ° Chicago, Ill. 
in, and send it 


to us 7. Send me free illus- 
’ 7 trated literature on 


“ MERCOID Controls. 


Pid Name 


fs 
treet 
A 


ro City a 
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AMAIA 


If you are interested in industrial 
instruments for measuring, checking 
or controlling various operations in 
the industries, you should be a 
subscriber and reader of 


NSTRUMEN 


INDUSTRIAL—SCIENTIFIC 


a monthly publication devoted to the 
instrument problems of all industries. 


Subscription - - - $2.00 per year 





Our Guaranteed Distribution 


Z AN 
“\\) We. of 10,000 copies monthly 
Woke cetiss \ ; 
US 5a 7" is on the rotary plan. 45,000 plants are¢ 
3 represented on our mailing list to date 
\ Each issue, 10,000 copies will be sent 
\ to subscribers and others. The later 


will be chosen from our list. If you do 
not subscribe you will not receive the 
next issue and every issue contains in 
portant instrument information whicl 
you should not miss. Two Dollars for 





a year's subscription guarantees you! 


receiving every issue for one year. Any 
article appearing in a single issue is 
well worth the price of the subscrip 








A JOURNAL WORTH tion. Mail TWO DOLLARS to-day | 
READING and have your name placed upon our | 

, every issue list of paid subscribers. It | 

A JOURNAL YOU will be two dollars well invested. 
WILL APPRECIATE 





ARTICLES BY AN EXPERIENCED EDITORIAL STAFF AND COLLABO 
RATORS WITH WIDE EXPERIENCE AND TECHNICAL KNOWLEDG! 


INSTRUMENTS PUBLISHING CO. 


1117 WOLFENDALE ST. PITTSBURGH, PA 


EC 


So ro a oe 
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For Safety and Economy, specify 


POWELL VALVES 


Standard in quality, distinctive 
in design, finest of workmanship, 
and truly finished products, thor 
oughly inspected and rigidly 
tested with more than eighty 
years of continuous development 
for longevity and economy in 
service. 

Bronze, iron and _ steel globe, 
angle, cross, check and gate 








valves—a valve for every pur 


Fig. 102 . 
Bronze ‘White Star” | POSe—as well as whistles, oil and 


Globe Valve ° 
water gauges, fusible plugs, and 


a most complete line of engineering appliances 
comprise the Powell Line. 
Expert advice can be had by applying to our Engi 
neers who can give you the benefit of years of 
practical experience. 

Write jor latest Powell Catalog ar 

This magazine will carry at an early 
date our announcement of entirely 


new and different type of Radiation 
Pyrometer. 


ae Oy, 
<COLONIAL SUPPLY COMPANY > 


iF 


{ 
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ELECTRICAL AND 
CONTRACTORS SuPPUES 


MittMIne. MACHINISTS 
Raitway Oi ano Gas 





fo 32 (i __ fo 4, 


217 WATER STREET, PIT TSBURGH, PA. 
Phone COurt 1042 


Authorized Distributor All Types Ball Bearings Manufactured under SKF 
Supervision—Skayef Self-Aligning—Hess-Bright Deep Groove 
and Thrust Bearings. 
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MEASURING .. .. INDICATING .. .. RECORDING 


THE MAIHAK 


















(se 
MAIHAK “" 
FEATURES | - | 
Automatic lubrication i ’ 
of piston. 


Double helical spring 
operating in tension. 





Easy interchangeable 
pis:on sleeve. , 























! 


Check indicator type in which you are interested 
] Maihak Indicator No. 2—Speeds up to 400 R.P.M 
] Automatic Power Integrator 


m1 High Speed Indicator No. 4 


acharach 


DUSTRIAL INSTRUMENTS| 


Bacharach Industrial Instrument Co. 


peeds up to 2000 R P.M 





| 7008 Bennett St. Pittsburgh, Pa. 
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yrometr 





Entirely self contained. No 


outside batteries, no acces- 








Pure Insertion sories. No calculating, no 


Yay » > . - ° ° 
Pyrometer opportunity for mistakes in 


judgment. 


Pyro Radiation 
Pyromete 





Write for bulletins 


Pyro 


Pyrometer Instrument Co. 74A Reade St., New York, N. Y. 
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RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 
CAMBRIDGE, MASS. 
SPECIALISTS IN HIGH SENSITIVITY METERS 


SINGLE 
PIVOT 














BI-PIVOT 


RAWSON 
METERS 


Are Giving 
General 
Satisfaction 
in the 
Leading 
Laboratories 
of America 


and Abroad 



































MULTIMETER ELECTROSTATIC VOLTMETER 
D. C. MULTIMETER, 13 ELECTROSTATIC VOLT 
ranges, Reading currents from METERS, single or multiple 
microamp. to 1 amp. and Volt- range from 0-120 volts to 2500 
ages from 50 micro volts to 600 volts for use on A.C. of Com 
volts. Suitable for use with mercial or Audio Frequency 
RAWSON THERMO COU- Practically NO LOAD on cit 
PLES IN VACUO on RADIO cuit. IDEAL for use on output 
FREQUENCIES. voltages on Radio Sets and test 
A.C or D.G THERMAL ing capacity and insulation of 
MULTIMETER, 13 Ranges, small condensers. Also OPEN 
Reading from 2 milliamps to 1 CIRCUIT VOLTAGES ON B 
amp and 60 millivolts to 1000 ELIMINATORS. 
volts with resistance of 100 WATTMETERS | single and 
ohms per volt. Suitable for use multirange for use on D.C. or ’ 
on D.C. or AUDIO  FRE- A.C. having POWER FAC 
QUENCIES. TORS between Unit and .01 
ULTRA SENSITIVE SEMI. LUSH CABLE TESTERS fo: 
SUSPENDED METERS / for general testing and high resist 
currents to .02 microamp and 2 ance faults. 
microvolts. McCOLLUM EARTH CUR 
ANY single or multirange in- RENT METERS for measure 
cluded in above can be sup- ment of Electrolysis in buried 
plied structures. 7 
Write for Bulletins : 
Factory & Engineering Dept. Branch: Sales and Service || 4 
90-92 Windsor Street 91 Seventh Avenue ? 
Cambridge, Mass. New York City ; 
4 
; 
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reduction in motor trouble due 


CY 
SO) C to sudden insulation failure 
at a cost of 


86c per motor per year 


That is what a “2 in 1” Megohmer accomplished for the 
Kewanee Boiler Company according to a Nielsen Cer- 
tified Performance Survey. 


Copies of this survey will be mailed upon request. 

















2 in 1° MEGOHMER 


Used by leaders in various industries such as 


United States Steel Corp. 
General Motors Corp. / 
Lehigh Portland Cement Co. 

American Gas & Electric Co. : 
New York Central Railroad Py 
National Aniline & Chemical Co. _ ,? H 
General Electric Co. i 
National Biscuit Co. Park 
International Paper Co. “ New York 
United States Rubber Co. Pg 

etc. > 


MEGOHMEI 


Herman H. Sticht & Co. : 


21 Park Row, et 
New York, N. Y. oh 
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Brinell Testing 
Machines 


Hand and Power Operated 
CWT oO 
Brinell Microscopes, Micrometers 
and Depth Gauges to measure ball 


test indentations. 


Pittsburgh Instrument 
& Machine Co. 


1026 Reedsdale St. Pittsburgh, Pa. 


Manufacturers of 
BRINELL MACHINES, SHEET 
METAL TESTERS, SURVEYING 

INSTRUMENTS and SPECIAL 
APPLIANCES 























Switchboard 
Meters | 


] 


The HOYT P-30 M 
Hoyt Line of Switchboard instruments in all s 
from 2% to 8” diameter. All have hand-calibrat 
les—good damping, carefully built movements 
Voltmeters—Ammeters—A.C. and D.( 

Pin this advertisement to your letterhead and r 

it to us for catalog HOYT SWITCHBOARD 
METERS.” 

HOYT ELECTRICAL INSTRUMENT WORKS 

BURTON-ROGERS CO. 
Sole Selling Agents 
BOSTON MASSACHUSETTS 











Portland Meters and Counters 
For Measuring and Counting 


Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine 














“FENNEL” 
LEVELS, TRANSITS & TACHEOMETERS 
are Surveying Instruments of highest Precision 


Write for Catalogues to 
OTTO FENNEL SONS, Kassel, 85, Germany 
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LEITZ New Universal Binocular 
ry Stereo Microscope ““UBM” 


For Precision Examination and Control in Industrial Shops 











With the LEITZ BINOCULAR STEREO MICROSCOPES “UBM,’’ the Time of 
Control Work IS REDUCED BY MORE THAN 50 and the EFFICIENCY IN 
CREASED BY AT LEAST 100 

Write for Pamphlet (II) 1102 


E. LEITZ, INC. 60 East Tenth Street, New York, N. Y. 
AGENTS: Pacific Coast State Spindler & Sauppe Office ut San I 1 
Angeles, Calif. Canada: The J. F. Hartz Co. Ltd., T nto 2, ¢ la. P I ! 
Lotica de Santa Cruz, Manila, P. I. Cuba: Antiga & ¢ Havana, ¢ 


























When in need of 


WANTED CONTROLS, 

THERMOSTATS, 
Several territories are ELECTRIC 

aon for nase HEATING UNITS, 

entatives to handle our na OIL PRE-HEATERS, 


tionally known and adver 


tised portable “PYRO” Py PLATTENS, 


Storage d it type 
rometers. Active salesmen eon eee an 
electric water heaters for 
calling on industrial plants and industry Specia ele 
heat applications for ert 
of every description can " oot 
7 ance to the entire satisfaction { 
have good income even as a the user - ° 


Write Us! 
THE AUTOMATIC 
Pyrometer Instrument Co. ELECTRIC HEATER CO. 


1505 Race St., PHILADELPHIA, PA 


side line. State experience 


74 Reade Street ae ; 
Over i nst t ¢ 
New York, City Stat 
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Instruments 
and Supplies 


FOR 
EVERY 
INDUSTRY 


ah * Anemometers 




































Aneroid Barometers 
Mercurial Barometers 
CORRESPONDENCE Rain Gauges 
INVITED Recording Barometers 
ILLUSTRATED Smereineters 
: Transits and Levels 
LITERATURE Drafting Room Tables 
ON REQUEST Drafting Machines 
Plan Filing Cabinets 
CAMS Metal or Wood 
“reeees™ Drawing Materials 


Drawing Instruments 


Blue Print Dryers ‘ 
ol A Industrial Motion 


Paragon Blue Print 


Machines Picture Projectors 
Revolute Blue Print Photostats and Blue 
Machines Prints 
Blue Streak Blue Print Blue Print Papers 
Machines Brown Print Papers 


Transits and Levels Repaired 


B.K.ELLIOTT COMPANY 


127 Sixth Street samp = 734 :~Prospect Avenue 
Pittsburgh, BK Cleveland, 
a) Ohio 


Penna. 
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Have your stenographer cut out and file the 3 x 5 cards found bound in 
the back of this issue, listing the principal articles. They will direct you 
to valuable information to which you may wish to refer in the future. 
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The ROCKWELL 
Hardness Tester 


T is an important advantage in hardness testing, 

either in research or inspection work, to be able to 
carry out tests on “round” stock, for example, and to 
compare with results of tests on flat surfaces. If the 
radius of curvature of the piece being tested is not un 
der 3/16” this can be done with the Rockwell. 





WILSON-MAEULEN (COMPANY |NC 


381 Concord Avenue New York 
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To Our Readers: 
NSTRUMENTS, a new publication devoted to the instrument pr 


lems of all industries, made its first appearance last month. Over t 
thousand copies were mailed out and 
subscriptions receive the subsequent 

As we stated in the first issue, we feel that in presenting INSTRI 
MENTS. we are rendering a distinctly valuable service by disseminati 
nformation on the uses of instruments 1n scie1 ind industry. Devoted 
xclusively to instruments, the journal fills a long felt need, for this ts tl 
first time that instruments for use in all industries will | vered | 
’ single publication. Our purpose ts to act as earing house for vita 
information and as a medium for the exchange of ideas on this sul 

We take this opportunity to again point out some of the special fea 


tures of this periodical: 


1. The feature articles are listed on the front cover. Opposite each tit] 
is a space for placing the initials of those individuals 11 Ir organizatiot 


vho may be interested in that article 
In addition, the feature articles are also listed in the table of 

tents and on file cards, which you will find bound into the back of tl 
book. These file cards are printed on a special colored stiff paper for your 
onvenience. This card gives the title; author's name, date of 

lume and number of issue and pages on which the article appears. Y 
will also find an abstract of the article on this car 

3. The original articles will always begin on the top of the right hand 
page. This will permit removing any article in the journal without 
destroying the previous or following arti 

4. Every effort will be made to cover the new developn 
various instrument companies. These descriptions ill also begin on tl 
right hand page the same as the original articles 

5. The Information Section, and Review of Current Literatur 
be printed on only one side of the page, carrying an advertisement on th 
pposite side. This will permit cutting out such material without dest: 
: ing other information which you also may desire to fil 
6. The Patent Review, Catalog Library, Buyers’ Guide and Advert 


ing will contain valuable informatior 
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On page 110 is shown a list of the subjects which will be cover 
subsequent issues of INSTRU MENTS. These articles will be of ur 
importance and interest to you 

A number of companies have purchased space in INSTRUMEN 


Their support assists in making this journal possible. Their conti: 





support will naturally depend on you. They have made an invest: 
which consists of the purchase of space in this journal to transmit t] 
sales message te you. If you approach these companies or any others 
regard to information appearing in INSTRUMENTS, mention that 
saw it in INSTRUMENTS 

You have had the opportunity to become familiar with INSTR 
MENTS. It is the only trade publication devoted exclusively to 
important field. It will bring to you all the important developments 
will not only discuss your problems but will suggest means for solv 
them 

No man or organization interested in the use of instruments can aff 
to miss a single issue. 

We urge you to fill out the subscription blank and mail it back t 


‘ a ° 14 Ls , > > >4 > ] ¥¢ ve 1 > 
at once so that you may be sure to receive all Juture 1SSUeS 


“It Must be Inexpensive” 


T a recent meeting of manufacturers and users of a raw material 
l \ specification was written covering an instrument to test that mat 
rial. This specification was then passed to a committee of instrum 
manufacturers. 

The first clause read “It must be inexpensive.” What did this mea 
An instrument, testing machine or other measuring device may be 
pensive and still be cheap. The cost of such equipment should be 
sidered on the basis of return on the investment; that is estimating 
saving due to reducing operating costs, increasing production, etc., 
then calculating the percentage return on the cost of the machine 


Also, as is known, the price of any commodity is governed by the | 


f supply and demand. A manufacturer figures his selling price from tl! 
production and overhead costs adding a percentage profit. If he only s 
the opportunity of selling one instrument, the overhead must all be add 
to the one and naturally the price will be high. If he is assured of sellir 
a number of instruments, the overhead can be distributed over a num! 
of them. 

Assuming that an instrument manufacturer is unreasonable and charg 
an excessive price, it will not be long before a competitor will find a wa 
of making the instrument and selling at a lower price, thus the pri 
eventually adjusts itself. 








It seems, though, that the instrument manufacturer is expected to be 





philanthropist, who makes instruments to give away below cost. If tl 
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» true he would not be in business very long. Lik 


turer, he also must make a profit 


Keep this in mind, when you feel inclined to kick about 


Li] 





Insulation Measurement 





HE selection of insulating materials has been lat 
experience gained in cut-and-try methods, but in the past f 
six years testing of a more general and uniform nature has | 1 Cal 
with a view to establishing the specif properties oO} the materi 
most generally used 
However, even the testing of the past few years has been carried « 
a haphazard manner without regard to correlating the tests w 
se made upon similar materials by other investigators. Usually tl 
builder of electrical equipment conducts improved tests to deter1 
- suitability of the material for his particular purpose, and the 1 
ire not ordinarily of value to those interested in other types of appar 
tus or fields of service 
In testing work, insufficient consideration has been given to the et 
fect of various conditions upon the resulting values. Temperature 
humidity, thickness of specimen, time period of voltage application 
frequency, pressure of electrodes, and other conditions all hav 
irked effect upon the values obtained and unless these conditions a1 
reported with the results the latter cannot be taken as strictly indica 
ive of the true comparative value of the insulation 
The conditions under which electrical apparatus is to be employed 


ften dictate the form of insulation to be used, aside from th 


ind efhciency demands of apparatus at the test room 


For motors or other electrical equipment used in mines, the insula 


tion must not only be resistant to moisture, but must very often resist 


mine water of an acid nature which is very injurious to 


some types of 
. insulation. In metal mines there is also the possibility of the abrasi 
iction of dust and the conductivity of metallic particles. In coke plant 
boiler rooms and factories where powdered coal is used, the insulati 


f electrical apparatus is subjected to electrically conducting dust whic] 


frequently covers the windings and upon becoming mixed with oil or 
water may find its way into the innermost parts of the machine. One of 
the most severe conditions for electrical apparatus is in chemical plants 
where nitric and sulphuric acid vapors and sometimes the acid solu 


tions themselves are encountered. In some factories caustic soda liquor 
ant 


plashes upon motors Operating the equipment Severe and 


Lit 





extrem«¢ 


onditions are also encountered in steel mills, packing plants, fertilizer 


factories, cement mills, refrigeration plants, ships, dry docks, irrigatior 
y projects, etc 
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The Favorite Pastime—‘‘Getting Rid of a Salesman.” 


NE of America’s great 


nasing agerit Of Nis mpany, J { | 
fice. Every salesma matt | 
. > - } 
rvi H Jul ad I I 
1 1 
Die yt their res] l 1 


; 
US approach tneir Wa I 
f those who impressed him fa 
sressed him unfavorably 


lesman, Nis first instinct l 
eat , 
ssful defens The 1 l 
irases that ar nstantly 1 


; ' er 
This hurts a man’s feelings dee] lu 
irteously refused an intervi urt ! A 

7 ] 1] ] + ; 

in IOOK into th le ge | DUS I l 

; 


newspapers and smoking cigat 


Anotl er method of “turndown 1s t l 1" in interview 


econd assistant purchasing agent Lut 
These things are particularly agg t I 
¢ ] + 7 ’ | 
ut of the way place that requ I 
Re a , | 14 a te onic 
day to return, and the concern called o1 prosp 
Getting rid” of salesmen is an act in which much skillful 


foot-work is used. Some men pride themselves on their ability t ky 
1 man out of the ofhce” in a matter of s nds. They grasp tl ! 


hand cordially, place the other hand on his shoulder friendly { 
] | ] G of i 
on, and steer him gently to the door ate 
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There is another annoying thing, and that is the self-styled 
busy” prospect, who will take up from one-half to an hour of a 
man’s time and sometimes make him miss a train, merely telling } 
very busy he (the prospect) is, without ever giving the salesma: 
chance to state his business. The whole interview in all probabi 
would have consumed no more than 5 minutes of the man’s time |] 
the salesman been given a chance. 

This is Waste? 

It will be worth your while to meet all salesmen, especially tl 
representing instruments companies. These men are more than sal 
men—they are engineers, who have received special training and 
perience. When they call, talk over your measuring problems wit 
them. It may be a means of your saving your company consideral 
money. 

The editor realizes there are two sides to every question. Some sal 
men seem to have a faculty which amounts to positive genius, for 
ways calling at the busiest time of the day, taking up a lot of time ar 
throwing the entire working of an office out of gear, by indulging 
lengthy conversations which are of no interest and frequently have 1 
bearing whatever on the business. 

It is certainly nerve-racking when one has been delayed undul 
though unavoidable incidents connected with starting the day’s wor! 
at his business, to have some salesman come in with the “standard ay 
proach” and bore one for an hour or so with a standardized lectur 
which he has learned in the school of salesmanship and rehearsed s 
many times that he rattles it off like a phonograph, and in some 11 
stances seems to sing it. This is the more irritating when one has heard 


the identical story many times before 


Spread the Information Around 
ROM the very large number of subscriptions we are receiving from 
people who did not receive a sample copy of INSTRUMENTS, but 
had the opportunity of seeing it through friends of theirs, the editor bh: 
lieves there are a large number of people who would be anxious to sub 


scribe to INSTRUMENTS if they knew of the existence of such a 


paper. 

Therefore, if you are a subscriber or receive a sample copy of IN 
STRUMENTS pass the word along to the men you know have a vital 
interest in instruments. For this reason subscription blanks are placed 
in all copies of INSTRUMENTS. If we have received your subscrip 


tion pass the blank along to some one, whom you feel is also interested 
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Instrument Pioneers 


Alessandro Volta 
1745-1827) * 











LESSANDRO GIUSEPPE ANTONIO ANASTASIO VOLTA 
A was born on February 18, 1745, at Como, Italy. The parents of 
Alessandro were Phillippe Volta and Madeleine de Conti Inzaghi. With 
a happy disposition, great powers of application, a sense of order, and 
his father’s guidance in his studies, he soon attained an enviable place 
amongst his fellows at.the public school of Como, The Royal Semin: 
at Como put the finishing touches upon his education, and as far as 
can be judged, his early leanings were toward prose and verse. By the 
time he was 24, however, chemistry and electricity cast upon him spells 
that caused Italy to lose a poet, and natural science to gain a pioneer 

Volta was not destined to be merely a chemist and a physicist; he 
became a man of affairs who directed the thoughts of Europe to nobk 
purposes. In 1777 he travelled to Switzerland, and met De Saussure, 
Voltaire, and other men of thought and distinction. Two years later he 
was called to occupy the chair of physics at Pavia. In 1780 he visited 
Bologna and Florence. In 1782 he proceeded to Germany, Holland, 
England and France, to confer with Lichtenberg, Wan Marum, Priest 
ly, Lavoisier and Laplace, and incidentally to enrich the laboratory at 
Pavia with instruments for research and demonstration 

Volta married on September 22, 1794, Donna Teresa Perigrini Lu 
dovico. During the next five years, he wrote some of his most valuabk 
memoirs, and secured universal fame. To realize the conditions unde 
which he was carrying out his researches at this time it must be re 
membered that all Europe was at war, and that his home at Como wa 
at the very vortex of the tempest that raged between Austria, France 
and Italy. 

Time, place and circumstances conspired to establish friendly rela 
tionships between Volta and Napoleon. In 1801, at Napoleon’s invita 
tion, Volta visited Paris and gave a demonstration before a large meet 
ing of the French Institute for which Napoleon proposed that Volta 
receive a gold medal. He also bestowed upon him 2,000 crowns for his 


*Abridged by permission from ‘‘Electrical C 
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traveling expenses and decorated him with the Croix of the |] 
d’Honneur and with the Couronne de Fer. He nominated him a 
ber of the Italian Consulate, and raised him to the dignity of ( 
and Senator of the realm of Lombardy 





The century that has elapsed has confirmed the value of the dis 
eries associated with the name of Volta: the electrophorus, the \ 
“pistol,” the eudiometer, electric signalling, the condensing el 
scope, the apparatus for exploring the electric charges in the ati 
phere by means of a flame, and the Volta pile in its various forms 

The evolution of the electrophorus is somewhat difficult to 
In England, John Canton (1718-1772) established the princip! 
electro-static induction. Johann Karl Wilcke (1732-1796) in St 
holm, and Franciscus Alpinus (1724-1802) in Berlin, found that a | 
of air could be charged like a plate of glass. Volta applied the prin 
of electro-static induction, and designed the electrophorus with 
knowledge and skill that no improvement upon it has been found 
ing the century 

In the spring of 1782 he journeyed to England. He examined 
manufacturing centers, the canals, and the harbors. He saw Oxt 
University and included in his tour Chester, Shrewsbury, Bridgrort 
Worcester, Gloucester, Bath, Bristol, and Liverpool. At Portsmouth 
visited the Fleet under Admiral Howe; and at Greenwich he went 
the Royal Observatory 

During his stay in England he became acquainted with Dr. J 
Priestly (1733-1804), Sir Joseph Banks (1743-1820) and other I 
lows of the Royal Society, with the result that on March 14, 1782, 
paper by Volta was communicated by the Right Honorable Geo 
Earl Cowper to that Society and was published in the Transactions « 
that year, Volume 72, page 237, under the title, “The Method of R 
dering Very Sensible the Weakest Natural or Artificial Electricit 
Volta there describes his electrophorus as “a machine well know: 
electricians.” He states that it might better deserve the name of 
trometer” or micro-electrometer,” but that he preferred to call it 
“condenser of electricity.” 

It appears, therefore, that he recognized it as primarily an apparat 
for facilitating the measurement of electric charges, rather than 
generator of static charges. In this manner he associated it with | 
condensing electroscope, which could be used for detecting extremel\ 
small charges 

Arago describes Volta’s condensing electroscope as a veritable mic1 
scope, and in the hands of the pioneers, it has been a valuable aid t 
quantitative research. In 1791 Volta was elected a foreign Fellow 
the Royal Society, chiefly on account of the discoveries disclosed in | 
communication of 1782. 

The fact that the theory of t 


ve condenser was known before tl 
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rk of Volta, in no way detracts from the value of his work on th 
ndensing electroscope Thomas Thomson, the historian of the Roy 
Society wrote: “We are more indebted to Mr. Volta than to any other 
hilosopher of the present age for the introduction of new and im 
rtant electrical apparatus. In this paper (Phil. Trans. R.S., 1782) hi 
ves us an account of his condenser: a very useful instrument tor dk 
ting the presence of small quantities of electricity. By means of 
Lavoisier, Laplace and himself, succeeded in ascertaining the existen 
of negative electricity in the vapor of water, the smoke of burni 
a 


als, the air produced by the solution of weak sulphuric acid, 


The years following 1782 were not spent wholly in Italy. With 
friend Antonio Scarpa, Professor of Anatomy at Pavia, Volta went to 
\J there the F ror >} \ him tend] 
Vienna where the Emperor Joseph II received him in a most friendly 
manner. In 1784 he visited Berlin, and in 87 he was at Geneva di 
cussing French poetry with De Sausseure. On August 30, 
Galvani of Bologna observed by chance the convulsions of a dead fr 
that was in contact with metal, which he published in 1791. On April 
1792, Volta wrote to Galvani concerning the frog movements, and 
i few weeks later he spoke IN praise O1 the discovery. During thi 


mer of 1792, however, he became dissatisfied with Galvani’s explana 


tion of the phenomena, and he concentrated upon the problem of 
tact-electricity 

In 1794, the Royal Society awarded thi Cop ey Medal to Volta, 
years before his invention of the electric pile. It is usual to associate hi 
conception of a continuous current with his discovery, probably ti 
wards the end of the year 1799, of the pile. The quotation from hi 
letter to Tiberius Cavallo, an Italian physicist resident in England, how 
ever, leaves no doubt that he had a vision of such a current in 1792, 
and that the production of a continuous flow became his objective 

Volta’s paper “On the Electricity Excited by the Mere Contact of 
Conducting Substances of Different Kinds” is published in the Phil 
ophical Transactions of the Royal Society, (Volume 90, 1800). It 1 
letter addressed to th 


written in French, and takes the form of 
Right Honorable Sir Joseph Banks, Bart., K.B., President of the Roy 
Society. It was read on June 26, 1800. In the History of the | 
re! 


society it is explained that owing to the state of hostilities that then 


existed between England and France, one portion of the paper 
rived in London several months before an opportunity occurred for 
sending the remainder. This delayed publication of the discovery of t} 


pile, and in consequence apparatus was constructed and various curiou 
experiments by different persons in London were made in advance ot 
the original paper being laid before the publi 

Arago, his contemporary, expressed the opinion that Volta’s pil 
} 


the most marvelous instrument that human intelligence had ever c1 


ited. The discussion, which began in his day, regarding the seat of th 
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electromotive-force, extends into the present century, and it is 
as ever from settlement 

In April, 1805, Volta wrote to Humboldt stating that he w 
gaged upon electrometry, particularly with regard to the capacit 
conductors of various forms and sizes, and the relationship of ca, 
to electric pressure, or tension. He found that the tension dimin 
exactly as the capacity was augmented. In July, 1808, he was ask 
the representative of a Russian University to transfer his home to 1 





country but he declined. 

In 1819 Volta quitted the University and retired to Como. His : 
tions with the world of science then ceased. In 1923 he had a s! 
attack of apoplexy, and on March 5, 1827, after a fever, at the a 
82, he died 

By immortalizing his name in the unit of electromotive force: 
electrical science long ago placed their laurels upon Volta. Testin 
of his originality and of the scope of his activities is to be found 
what remains of his apparatus, and in the literature that has b 
carefully brought together in Italy concerning his achievements. | 
fortunately, a considerable amount of his original apparatus wa 


stroyed in the disastrous fire that occurred at Como on July 8, 1899 


Josiah Wedgwood, a celebrated potter of Staffordshire, England, int 
duced the first practical instrument for measuring high temperaturi 
1782. This was based on the progressive contraction of clay baked 
creasing temperature. It was without a rival for forty years and i: 
in limited use. 


In 1822, Johann Thomas Seebeck, a German physicist, discover 
thermoelectricity by determining that a flow of current could be 





duced by heating the junction of two different metals, the current 
creasing with the temperature. This principle was not adapted for p: 
tical use in connection with pyrometers until about 1886. 


Claude Servais Mathias Pouillet, eminent French scientist and man 
letters, investigated pyrometry extensively in 1835 using a platinum | 
gas thermometer. He also made and calibrated the first practical thern : 
couple, platinum-iron. He anticipated the method of measuring tempe! 
tures subsequently developed by Violle, through determinations of 
specific heat of platinum. Pouillet also took the first definite steps : 
radiation pyrometry, by investigating the temperatures at which sol 
glow. 
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Comparison of the Various Methods 
of Testing the Hardness of Metals 


By D. L. Mathias, Pittsburgh, Pa.* 


ARDNESS In 1ts broadest sense 15S the property of a material to 
H resist deformation by external forces. This deformation may as 

different forms, although it usually occurs as either an elastic or a 
lastic change in shape. 

In addition to the geologist, who uses a scratch hardness test based on 
Mohr’s tests, the metallurgist uses hardness tests for estimating the 
physical properties of his material. For this reason the property of hard 
ess has been correlated to the other properties of the material and ex 
pressed in numbers without regard to the physical processes involved, or 
to any sharp definition of the property itself. The advantages of th 
hardness tests are: 

1. Wide applicability 
2. Ease and rapidity with which they can dependably be cat 
ried out by men with only little training for that purpos 
3. Making of special test pieces largely unnecessary. 
4. Finished work may be tested without fear of damage; and 
5. Permit drawing conclusions in regard to some of the other 
physical properties, especially the tensile strength 
Hardness testing is especially valuable in the control of finished mati 
rial. In many plants each piece is tested, as they are not affected by th 
test, which itself is simple and quickly carried out. Hardness tests may 
ilso be used for: The inspection of outgoing material, examination of 
hardening quality as well as uniformity of hardening, determination of 
proper cold-working, checking of heat treatment, sorting of materials 
carried in stock, as well as superficial testing for composition and im 
purities. 

The results of hardness tests made in actual practice are not used to 
the extent they might be. A comparison of results, obtained over a con 
siderable period of time, would be an excellent means of gauging th 
success of production, and the uniformity, and hence the quality of each 
lot of material manufactured. In order to obtain values though which 
will permit comparison, it is necessary that care be taken to have uni 
form testing conditions. The literature frequently gives hardness test 
results which are of no value, because the information relative to the 
conditions under which the tests were carried out is not complete or has 


1 
rol 
l 


been omitted. Such omissions are particularly serious where severa 


methods of hardness testing have been used 
Metallurg Mackintosh-Hemphill ( ompany 
; 
i 
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A number of different methods for the determination of thos 






erties of metals commonly termed “hardness” are in common use. A 
these methods the Brinell ball hardness method, introduced about 
is the most commonly used. This method is based on the resistan 
fered by a body to the penetration of a hardened steel ball under 
load. For practical reasons, the load on the ball is considered relatiy 
the spherical area of the impression because, in this way, the devi 
in depth of impression caused by the work hardening of the n 
under test, are taken into account. The result of the Brinell test 
pressed by a number which ranges from about 60 for soft meta 
about 600 for very hard steel. Brinell’s first tests were made in a t 
machine and the special testing machine was not built by him until 
Today there are a vast number of different designs of ball test ma 
differing in size, power and method of applying the load. There 
available hand testing machines 


The Brinell method is largely used in the metal industry, not on! 
the determination of hardness, but also for the determination of 
properties, some of which bear almost an exact relation to the hard 
number, while others may be determined with a sufficient degre 
curacy. The tensile strength of some materials, as for example 
steel, can thus be determined with sufficient accuracy for all pra 
purposes. 

The Brinell Test consists of placing a ball of definite diametet 
a definite known load, and in measuring the area of the impression t 
produced in the piece under test. There are several factors whic! 
fluence the results and which therefore must be taken into consi 


tion. First, a ball of proper size, must be chosen, which depends 















the dimensions of the sample and the structure of the material. | 
testing small samples, small balls should be used, otherwise the ed 
the impression may bulge out, and the resulting hardness number 
be too low. The thickness of the sample should be sufficient to pr 
the pressure from being affected by the condition of the anvil on v 
the piece under test is resting. An item of special importance is thi 
of the load. Hardness numbers will only be correct if the load ts s 
that the diameter of the impression ranges from 2/10 to 5/10 of 
ball diameter. In testing metals which have a strong tendency to f 
such as zinc, enough tiiae should be allowed to produce maximum 
tration. The duration of the test should be about 30 seconds 


The diameter of the impression is usually ascertained by means « 
measuring microscope. A magnification of ten permits hundredth 
millimeters to be estimated, and is therefore of sufficient power for 
pressions made with a 10mm ball. With a 2.5 mm ball it is neces: 
to use a measuring microscope of higher power. If the impressiot 
out of round, the mean diameter must be determined. Often the 
mation of the crater around the impression makes exact measuren 
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It. Where the edge of the impression is rounded or not shary 


ul 


fined, it will not be possible to measure accurately 


In the case of the Brinell test, considerable work is being done to d 
vay with the separate measurement of the diameter of the impr Y 
| to substitute for it the depth of penetration reached during the test 
Difficulties are often encountered by reason of th rmation of th 
rater around the impression and because the unevenness of the surfac 
nrevents the measurement of the depth of penetration from bein ul 
i out with sufficient accuracy. Some years ago, however, Rockwell 
rked out a method based on the same principle n which a small 
dened steel ball or a diamond cone 1s first imbedded in the samp! 
nder a fixed initial load. The position of the point under this initial 
id is assumed as zero, and the depth of penetration, resulting from th 


tin load, which is approximately ten times that of the initial load, 


isured in terms of the movement of the piston. The hardness 1s found 
comparing the difference of the two impressions made by the ball or 
on a dial under two different, but standard pressures and can | 

id on a dial in thousandths of a mm. This method 1s becoming mot 
ind more used. Its advantages are the rapidity with which the tests cai 
carried out, the very slight indentations made in the piece, and th 


t that very small and very hard parts can readily be examined 


\ 


There are several methods for determining hardness, in some of which 


the dynamic reaction of the material resulting from the impact of th 
ball is used to determine the hardness. In the impact test, a light ham 
mer having a ball-pointed tip at the lower end is dropped upon the test 
piece from a height of about 20 cm. Parts which are hard to get at or 
mmovable are readily tested by a variation of this method in which 
blow is transmitted by a spring to the ball. In a test of this kind, th 
ass represented by the piece and the manner in which it 1 unted 


ust be taken into consideration 


These factors are Of even greate! Importance 1n tests, which util 


the elastic properties of the materials to determine the hardness. Th 
cleroscope comes under this classification. In using the scleroscope th 
hardness is determined as a function of the rebound of a standard ham 
ner falling vertically in a glass tube and striking the polished surface of 


the tested specimen. 
The scleroscope gives a valuable means for checking surface hard 
Mf a great many materials; but its use, as with all instruments based o1 
the rebound, is limited by the necessity that the specimen have a smooth 
polished surface of perfect flatness accurately leveled in the 
ment. This involves considerable difficulty in testing objects of 0x 
shape. Also the results are not easily translated into Brinell hardn 


numbers which now are generally used as standard. The scleros 


1] 


IU 


suitable for checking hard metals in thin sections or the surface of ca 
hardened objects. Similar pieces can be checked for comparison by thi 
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method with a remarkable speed and convenience. The apparat 
be easily carried into the shop and applied to heavy masses of met 
checking the uniformity of hardness 

In testing the hardness of metallic coatings and for fragile pa 
scratch test, developed by Martens is sometimes used. A diamond 
forming a 90° angle and under a slight load, is drawn over the 
of the piece. The load required to produce a scratch 1/100 mn 
gives the measure of the hardness. A series of five scratches, each 
a different load, is made on the polished surface, and from the widt 
the scratches, by interpolation, the load necessary to make a scrat 
the standard width of 1/100 mm is found. Considerable experie: 
required in making this test, as it is difficult to measure the widt 
the scratches. The sides of the scratch made by the diamond ar 
or less uneven and frequently have a burr, making it very diffi 
decide what the exact confines of the scratch really are. Material 
up of crystals of varying hardness require special care because diffi 
crystals’ surfaces are affected differently. 

The scratch test is generally used in the testing of homogeneous 
rials, especially where the hardness is considerable, or for very thin 
ples. Scratch tests have as yet not been employed in this countt 
the practical and critical study which they deserve 

The widespread use of the Brinell machine is the result of its hi 
the first in the field and of its reliability in the important range of 





dium hardness. Relatively large impressions and the use of a measut 
microscope for reading, minimize the influence of slight imperfect: 
and unevenness in the specimen. The apparatus is rugged allowing 
rough handling. The results are uniform and, not much influenced 
accidental conditions, hence the surfaces on which the tests are 


may be comparatively rough. The results may be easily interpret 
terms of other physical properties. These features are strongly 

favor. However, the size and depth of the impression is often suffi 
to spoil the surface of a finished article. The method is not adapt 


for determining the hardness of quenched steels with any accuracy. 7 
Brinell machine is not suitable for testing thin sheets or case-hard 
surfaces, also in the testing of thin walled sections where there is 


danger of collapse under the heavy load required by the test. The us 
apparatus cannot be carried around and used on large masses due t 
size. There is a personal element of error in reading the diameter of 
impression and also the necessity for frequently checking the size 

shape of the balls. 


The Rockwell machine produces impressions which may be permit! 
on most finished pieces and can be read automatically with the same 
curacy as the Brinell. It is equally suitable for soft and hard met 
having a higher precision than the Brinell for hard metals and great 
accuracy than the scleroscope for soft. The light load used does not 
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luce any difficulties in testing thin sheets or case-hardened surfaces 


inded surfaces unsuitable for the Brinell and scleroscope methods 
readings which check and there is no need for special preparatior 
the surface as is required for the scleroscope Practically any object 
h can be carried is suitable for testing on the Rockwell machin 
[Its drawbacks are the necessity of comparatively careful handling ti 
vent damage to the diamond point; and the lack of direct applica 
to large pieces. 
Comparing the merits of these machines the author might mention 
t the Brinell machine indisputably leads the way especially for s 


d accuracy for hardness determinations on comparatively large and 
machined pieces if they are inside of a moderate range of hardnes 

The scleroscope is valuable in some restricted fields of application but 

suitable for general testing 

The Rockwell instrument has considerable flexibility and is ca 
excellent results in any hardness range. It is entirely suitable for 
licate work of a scientific character and is also adaptable to quantity 
ting. 

f hardness testing are often overestimated on a 


int of its wide use. Conclusions as to physical properties other thai 


The possibilities 


irdness can be correct only in so far as sufficient data showing the 1 
lation of these properties to hardness are available. The resistance to 
ibrasion, or to cutting for instance, can only be determined in special 


ses. If sufficient data based on actual tests is on hand to show the 1 


lation of hardness to other properties, then hardness testing offers an 


xcellent means for the inspection of materials as well as for laboratory 


searc h. 
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Instruments for the Measurement of 
Electrical Insulation 


A. Watson, Pittsburgh, Pa. 


It s been aptly stated that the life of an electrical device d 
its insulation. This is tru t ly of instrument tors. and 
xiliary apparatus but also of wirt 1 cal rder to obta 
economy the proper insulati iterial 1 1 { ich 
it10Nn. 
What may be the correct insulating material for one application ma 
useless tor another or, 1n many cas in Kpensly mater il l | ed 
here a much cheaper material may | tit ictor 
It is not the purpose of this article to go into detail as regards the va 
s types of insulation as each application 1 res separat nsid 
ion and the materials must be subjected to t ra leter tl WON 
perties. Suggestions are made below which t vuthor hopes will a 
t in the selection of the proper instt ts to make some of these test 
The perfect insulator resists the flow of elect rt t der all 
litions of temperature, humidity, mechanical pressure a it th il 
resists puncture under extremely hig tential. As no perfect 
lator is available, let us ( ler tl ! t1 I lator ‘ 
vw them 
1. Dielectric Strength 
Dielectric Capacity 
Surfact Leakage 
4. Leakage through the material lf 
Dielectric Strength is that quality, which 1 ts punctur r break 
lown on application of electric stress or potential—it vat almost in 
‘ct proportion as th thi Kness 1S 1ncrea l and depend mn the hom 
niety of the mati rial, and is stated 1 volts or kilo-volt 
|, millimeter or inch. Dielectric strength or imp! ich a per 
H 
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METAL DISCS, POLISHED SAMPLE SHOULD EXTEND 
BRASS ABOUT 2” DIAMETER | I AT LEAST |” AROUND DISCS. 


| | 





Fig l Arrangement 
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etc., for armature slot insulation is generally determined by placin 


sample of the material between two circular brass discs and applyi: 


S111 


gradually increasing voltage across the discs until the material is pu 
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|, the potential being measured by an accurate voltmeter. When 
ng such a test, 60 cycle alternating current is generally used but if 
material is to be used on direct current apparatus a D.C. px 


} 


be used 
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Such tests are very valuable especially when the sample is subject t 
stress under different temperatures and also before and after impregna 
tion with various varnishes and compounds 

When testing very thick specimens the shortest distance from the cen 

r to the edge should be at least ten times the thickness, to prevent ar 
ng over the edge. 

When making such tests it must be borne in mind that the breakdown 
potential is governed by—the humidity, size of electrodes, shape of elec 
trodes (that is whether edges are rounded or sharpened), also the time 
f electrification. Unless the same apparatus and conditions are ad 
hered to in all tests, the comparison of two samples is useless 

To facilitate the comparison of a number of samples, the writer sug 
gests placing the test electrodes in a glass front airtight box sealing th 
leadin wires by means of special bushings. To have similar conditions 
under all tests a large container of sulphuric acid can be placed inside to 
insure dry atmospheric conditions; or a jar of water will insure saturated 


humidity conditions. Using the same electrodes for all tests and rounding 


their edges, and using a spring arrangement for one electrode will insure 
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As many samples of the same material give widely different result 
ind an average taken after 


large number of samples should be tested 
carding the samples which give exceedingly low values; such low va 
may be due to small pin-holes 

Dielectric Capacity is the property of insulating materials to stot 
an electric charge in a medium between two conductors and is get 
stated in microfarads or fractions thereof 

When the capacity is relatively large 0.5 mfd. or more, the measur 
ment is generally made by the direct deflection method, however 
engineers prefer the so-called loss of charge method 

The arrangement for the first method is shown in Fig. 5. A ball 
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I Measure t D 
( eftlect | 
ee 
A 
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f | 
10 TO 100 VOLTS | 
J oc = 
| SOURCE | 
tained when the capacities of the two condensers are almost equa 
The method of operation is as follows: with the switch thrown to tl 
Ht, the key 1S depré ssed ind he ld down 7 he ke y 18 th n rel a an 
7 | 
this cycle is repeated several times to be certain that the condenser is ful 
Upon releasing the key the swing of the pointer 1s noted, a: 


1 7 
iarged 
| 


voltmeter “Vm.” The switch 


iso the potential as indicated by the v 
then thrown to the left or standard condenser, the key is then operated 
is before, at the same time changing the position of “p” until a defl 
tion of nearly the same value is obtained on the galvanometer, th 
ity can then be obtained from the following 
d CI 
d CI 
ld, t tandard deflectio 


where d is the first deflection an 
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where E is the first potential and E, the standard potential 
where C is the first capacity and C, the standard capacity 
Or where great accuracy is not desired, a potential is adjusted by 
ing “p” so that the swing or deflection with both condensers, whil 
‘qual In Cac h ase 18 e isily read then 
d Cc 
d C 


The ballistic galvometer or voltmeter used should have a resistat 


if least 300 ohms pet volt 











Fig 6 Measurement of Dic 
WAM K, ( ipacity by loss of charge 
= 
——_s —= 
Ke 
i, &. 
=) sovece (t.....J 





POTENTIAL 











The loss‘of charge method is only accurate when the resistance ot 
dielectric is high, the measurement being made as follows: “G” 
voltmeter or ballistic galvometer of more than 300 ohms per volt; “R 
1 known high resistance, and as the D.C. source a storage battery 
more than 20 volts is used. K, is depressed and released and the defl 
tion noted. K, is again depressed and released but not allowed to « 
tact at “c’’ until K, has been closed a definite measured time and a 1 


reading obtained—then 


where c capacity in mfd 
t R = resistance of R (Fig. 6) in ohn 
C 2303R log,, d d first deflection 
d d second deflection 
t time K, is closed in seconds 


As the accurate measurement of extremely small capacities is rat! 
difficult and of little value to the engineer except in very special cas 
such as tests of cables in ducts, it will not be taken up here. 


(Continued in the March Issue.) 
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Measuring to Four Parts In a Billion 
By P. P. Cioffi* 


ESEARCH problems sometimes require the measurement of small 
R displacements. For those approaching the order of one part in 
000 simple and direct methods of measurement can no longer bi 
plied and recourse must be had to various artifices. In a problem 


uring on the physical nature of permalloy it was desired, in detecting 


hanges of length, to extend the lower limit of measurement to a 


parts in 1.000,000,000 


PHOTO-ELECTRK 


The actual accomplish LAMP cet 


ent, measuring to four ! A | 
en 


parts in a billion, result 


il 


ed from the development 






f a new method of 
measuring increments ot REFLECTED 
MAGE OF 
GRATING 


BS 
_~< 
a 


re 


ength which is more sen 


sitive and more accurate VACUUM 


. - JACKET 
than any used heretofore J 

. v1.) “ :| 

Since 1847 it has been : ' 
| : : MX 
Known t h at magnetic Fe i K 
substances change their > AN: 
, ; TEST 4 | 
dimensions with magnet- srecimen | 





izaton This phenome 


non called magnetostric 





tion, was also early rec 


TILTING 


ognized as highly signifi 
: MIRROR 


cant in explaining certain os | (C’ 
ferromagnetic phenome 











LEVER f 
na. On the other hand wateiun 








within our laboratories 


xperiments on the ef 





fect of tension on the 


magnetic behavior ot Diagram of measuring instrument 

long thin rods had con Fig. | 

firmed the existence of a 

critical composition of nickeliron alloy which has no magnetostrictio 
This led L. W. McKeehan to formulate his atomic theory of mag 
netostriction which relates the properties of permalloy to 1ts magnet 


ostrictive behavior.’ 
To test the theory there were required measurements Of mavnet 


striction, at low magnetizations, in iron, nickel and permalloy. Rela 


Bell Laboratories Record, Dex 192¢ I 
*Bell Telephone Laboratories, Incorporated 
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tively large magnetostrictive effects represent only exceedingly 
changes in length. To be able, therefore, to detect such effects 
case of permalloy where it is very much smaller there is requ 
method of determining, in a centimeter of length, a chang: 


order of one-tenth of the diameter of an atom 


Apparatus and Method of Measurement 

The principal parts of the apparatus are shown schemati 
Fig. 1, which is distorted in order to show with equal clearness 
differing widely in dimensions. The wire under test was about 
in diameter and 40 cm in length. It was hung vertically from a 
spring and was stretched, when desired, by loading its low 
Magnetic fields were applied by passing currents through one 
of the two windings (No. 16 enameled wire) of a solenoid, 
long and 3.1 cm in average diameter, coaxial with the sampl 
wound on the outside of a tubular glass jacket with two walls. T 
walls were silvered and the space between them was evacuated 
duce the radial flow of heat. The inside diameter of the jacket 
| cm 

One of the windings of the solenoid was used for demagnetizi 
specimen before each measurement of magnetization and magnet 
tion 

The part of the wire in which the magnetostriction was meas 
was the middlz 12 cm of its length. This was clamped at the t 
the lowe1 end of a rigidly supported brass sleeve and at the bott 
the upper end of a similar sleeve, the lower end of which proj 
from the magnetizing coil and rested on the shorter arm of a duralu 
lever. The upper sleeve was 24 cm long, the lower, 21.5 cm. Both 
of 1.6 mm inside, and 3.2 mm outside diameter, and were clamped 
che wire by small three jawed brass chucks of the same outsick 
meter. The sleeves were slit longitudinally to reduce eddy curt 
The upper sleeve was not fixed to its brass support until the wire 
its supporting spring had been stretched by any applied load. (1 
weight of the lower sleeve was balanced by the lever.) The h 
spring then ensured that magnetostrictive strains in the upper part 
the wire did not create appreciable differences in tension within it 
and below the plane of attachment of the upper chuck. 

The duralumin lever was 22 cm long and its arm had the ratio 
Its cross-section was rectangular, of width 3 mm and of height ta 
ing from 5 mm to 2 mm. The lever rocked on an agate knife-ed: 
long, resting on an agate plate. Its long arm had cemented o1 
top a slip of glass on which rested the free foot of an optical lever 
also carried, for mechanical damping, a plunger traveling freely 
dash-pot that could be filled with oil when especially sudden displ 


ments were to be measured. Magnetostrictive displacements did 
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Q 
t wea’ require tne Use I 1) l \ 
1 ~ 4 
il lever, on a link 94 cm f1 t rested 1n s! 
| ‘ no f 
iss Cups ON a brass arm which ud | I ly Dy a SI ( 
| ‘ ] - 4 
. more rigid member so as to adjust the height of the axis of tilt 
++ ] } ] 
) of the cups was set 1n the end \ permit | ling 
iX1S 
1] , ' 
Th optical lever carried u 11 1 rf 
ted concave mirror, 1.9 CM In Glan tcl na Vv radu ll 4 
™ { 4 ] r ‘ 
1 1 meter, front-silvered in vacu ra | 
stabilized DS grindin the tal | I | \ \ \ 
. 4 a 1 1 
non which black lin ,OIVOUS C1 VIC Vel iccurat ra 
508 cm apart, was set horizontall ra t ror a 
| mata « { 1] ] | 
tn its lines paraliicl to tl \ A ill 
| ; | ae ‘ | F 
sht, from a 14-volt gas-filled incandes \ led tu 
flament upon the screen so as to bout | 
1 } 
er and to form an image of the filan iv | 
irror was then adjusted to project an ima tf the 1luminated i 
‘ ' + , ; 
the screen onto an otherwise unillul irt Of the il 
1 1 , 4 
A lens set just above this image collected t ti tted light int 
. ] + 28 1 1 , = , ; 
photoelectric cell connected thr ittery ( ) 
] t] hy 1t str 


ralvanometer. 


r the image to travel across the equa | pat t sti ( 
screen. The change in the transmitted light is Nearly proportio 
1 1 ] } { | t } t} t 

the cnange 1n length of the section re \ 1 thet » She 


The galvanomete1 (peri d on opel rcuit you ries with t 


photoelectric cell was critically damped and adj rf 
tion of about 50 cm (at a distance I ) r tl Tre ru 
transmission to full cut-off. An iris diaphra t llectin t 
is used for this adjustment, its norm bet uch that tl 
maximium transmission was practically independent of image positi 
wer a wide range. The lamp, operated portable storage battert 
without a series resistance, gave a sufh teady sour f hi 
Under these conditions 1 mm on the scal f ilvanomete 
esponded roughly to a total cha length of the object t 
12 cm of wire, of 4x10—* cm. For Lng length greater tha 
ibout 2x10—" cm account had to be tak f the Opposite variation of 
ralvanometer deflection and length during successive half-millmet 
f the motion of the image on th Changes in length greater 
than about 4x10—* cm caused such lat lisplacet r f th ' 
that the photoelectric cell ceased ps rly te tegrate the transmitt 
ight, but this limit was not e. led in the final measur nts. Th 
ultiple slit and photoelectric integrater a milar in -principle t 
irrangement used by Rankin’ for detecting rapid vibrations. Their u 


in the manner here described ha 
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measuring galvanometer a nearly uniform scale, some 10 meters 
folded into a space of less than 50 cm 

The length-measuring galvanometer was calibrated by propping uy 
long arm of the duralumin lever at a point a few centimeters fror 
bearing, and then allowing a succession of drops of oil, fed under co: 
pressure through a small nozzle, to fall into a pan so hung as to bend ¢ 
free end of the lever. The interval between drops was so adjusted 
the galvanometer index came to rest in each interval, permittin 
curate reading of its position on the scale. The drops being of | 
weight, and the greatest stress in the lever being well within its 
limit, it could safely be assumed that the consecutive positions 
image on the screen (about 2x10-3 cm apart) were equally spaced 
representative calibration curve, obtained in this way, is shown in | 
2. The points are plotted as read, without any sort of smoot! 
Along the upper edge of Fig. 2 four diagrams are placed which s} 
how the image, as seen from the upper side of the screen, travels act 
the field of the photo-electric cell (the smaller circle of the diagram) 
the lever is bent. The diagrams correspond to the points on the calit 
tion curve directly beneath them, but the number of stripes in 
image has been reduced to make the changes in its appearance n 
conspicuous. The background, consisting of both opaque and t1 


parent stripes, 1S shown in these diagrams 
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orROP Nt MBER 
Fig. 2. Representative calibration curve. 
The relation between image position and reading on the galvai 
meter scale is nearly enough linear over about 85 percent of the tot 
range on the scale, but optical defects cause a deviation from linearit 


near the positions corresponding to greatest and least transmiss! 
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Thi could he taken into account 1n the interpretation of scale r idiny 
the affected regions, but it was better to avoid such readings by 
thod to be described below 
Since heat is generated in the wire and its attachments by the eddy 

irrents set up during changes In magnetization and since a Ist 
mperature of only 0.001° C causes thermal « xpansion (in the 12 en 
, | > fhcient | re the gals ometer syding hy } f 
wire alone) sufhcient to change the galvanometer reading | ibou 
heat-tight enclosure would have been troublesome. To eliminat 
lrift, a non-inductive winding was imbedded in the upper brass slee' 
ind such a current—a few milliamperes—was passed through thi 
vinding, that its equilibrium temperature was raised a few hundredth 
f a degree. This current was then regulated, just before reading, u1 


| 


the drift was compensated 


1 


This process was made rvarly instantaneous by reducing the thermal 
capacity of the sleeve and its winding to the smallest practicable valuc 
In the absence of magnetic changes it was possible in this way for 
practiced observer to keeep the galvanometer index steady within rangi 
of one millimeter as long as desired and deflections could be taken from 
1 zero chosen, for greater accuracy so that both the initial and final 


readings fell within the linear part of the scale. The same artifice mad 


; 
photoelectri 


convenient to check the constancy of the maximum 
current, i.e., the constancy of the lamp and photoelectric cell, befor 
ach reading, by varying the length of the system slowly through a 
value corresponding to maximum galvanometer deflection (upper 
turning-point). The sign of a change in length was determined by 
noting in which direction an increase in the drift-correcting current 
corresponding to increase in length——moved the galvanometer ind 
The number of maxima and minima traversed in a large change in 
length was sometimes checked by making the change in applied field 
take place so slowly that the galvanometer had time to go through thi 
successive turning-points. In all cases where the initial and final read 
ings lay between different pairs of turning-points the upper turning 
point was determined after, as well as before, the deflection occurred 
The lower turning-point, it should be noted, was practically independ 


ent of the state of the optical and photoelectric system 


Summary 


The magnetostriction which was measured was that occurring 1 
the middle portion of the specimen under examination. The specime: 
was in the form of a wire and the portion measured was that betwee: 
i rigidly supported upper sleeve and a lower sleeve which rested upor 
the short arm of a lever. The long arm of this lever actuated anothet 
lever which tilted the mirror 

When magetostriction changes the length of the specimen and th 
mirror tilts, the galvanometer reading changes. If, for example, at th 
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The New Improved Type of 
Brady B.T.U. Indicator 


By R. A. Malony* 








tak i { { 
nishin 1 sOurce Of Informa t { 
pt by the long process of gas analy 
An instrument of this type located in th iperintendent’s off 


its a quick check of the heating val 


The er ee ' 
Ne instrument 1s not unsightly and o Ip! If | ind 


the manager of a small gas plant maintains an indicator 
test the quality of the gas bein; t out. A 


Every night, I read the B.t.u. Indicator D1 t 
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Another application for 
the Distribution Department 
Indicator not only furnish 
heating value of a gas, but 
illustrates exactly the phenon 
that takes place in the flame o1 
ner of the customers appli 
The modern trend toward 
gases of different character 
will undoubtedly lead to th 
essity of making a careful 
of the character of the gas thro 
out the distribution system to ant 
ipate any customer complaint 
The importance of this fact 
clearly brought out in the ext 
sive series of tests now being 
ducted at the American Gas A 
cilation’s Cleveland Laborator 
the mixing of gases 

Figure No. 1 illustrates th 
plete apparatus, and Figure N 
shows the instrument, itself, in 
tail 

The principle is based on 
fact that a simple relation exists | 
tween the total heating value of 
gas and the amount of air ne 
sary to form the well defined blu 
inner cone of a Bunsen bur 
flame. This principle is utilized 
the Brady B.t.u. Indicator by ca 
ing the gas-air ratio to gradual 
change and pass through the point 
at which the inner blue cone | 
comes well defined. The chang 
the gas-air volume is brought about 
by rising water observable throu 
the gauge glass and it is not n¢ 
essary for the operator to kn 
these volumes. These volumes a1 
taken into consideration in the « 
ibration of the instrument, a1 
from the principle involved the 1 
tio of the gas and air volumes n 




















nstrument much less liable to the personal errors of 


INSTRUMENTS P 


plotted to read directly in B.t.u r cubic toot. The readings ar 
| 
f the atmosphere and baro 


jependent of room temperature, humidity « | 


The many other corrections necessary t 
also unnecessary, rendering the 


tric pressure ) apply to the 


i 
] ] i | . ster re 11 y “o 
lard flow calorimeter readings are 


inc 


General Description of Instruments 


From Figures No. 1 and No. 2 it is seen that the Indicator consist 
sentially of a vertical brass cylinder three inches in diametet and sev 
n inches long, to which is attached a base and top casting. Ther 
cone of thin metal screwed into the top casting and cor 


lightly tapering 
centric with the outsick 
brass tube. This cone torm 
the gas chamber, and th 
annular space between it 
and the outside brass 
inder forms the air cham 
ber. Attached to the sid 
of the instrument 1s a 
gauge glass for observin 
the height of the water 

the gas space during fill 
ing, and the height of th 


water when the determi 





Fig 3. Laboratory gas holders used fi nation 1s completed, whicl 
preparing sam] le mixtures ne ight gives the MYas-alr ra 
tio at that point, Or, a 


xplained above, gives the approximate heating value of the gas on th 


attached scale. The air and gas are admitted, and the two 


nected and separated by the main cock at the toy 


n ambers con 


Operation of B.t.u. Indicator 


The air from the room and the gas to be tested are drawn into th 


nstrument by the lowering of the water level, and expelled by the rai 
ng of the water level. The aspirator, shown in Figure No. 1, attached by 
i hose to the Indicator, furnishes the means of changing the water lev 
r drawn into the out 


1 


aes 
The gas is drawn into the center cone, and the ai 
space simultaneously. The pressure of the gas in the 
reduced to atmospheric by allowing the excess gas to escape 


instrument is thei 


The il! and 


Yas, being at the Same pressure, are conne cted at the top and xpelled a 


an air and gas mixture through the mixing chamber to the burner, wher 


the mixture 1s ignited 
The water as it ascends is at the same level in both air and the ga 
cone 1S sli thth 


hambers, and can be seen in the gauge glass. As the gas 


tapered, the gas percentage in the mixture is constantly decreasing, at 


ee 
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{ ur pel tay int is Th prod { na 
! sulting flam The h Osit radua lecreases, and tl out 
the blue inner cone begins to form. At the instant the tip of t 
cone forms a definite line the water 1s shut off at cock “W" (Fig 
), and the approximate heating value read on the scale opposit 
stationary height r th Water 1n tl il ass 
. 
New Features 
In the older type of instrument the three-inch outside tubs 
1 1 1 1 
ng the air spac VaS Made OF glass The rise and fall of the wat 
Spi : pate; 
1 the all space could then | opserved dire tly The brea Cave 
glass tubes was the chief objection to this type of Indicator, as 
1 
necessary on replacing a glass tube to completely recalibrate th 
] 
ment and make 
4 scale. This was mad 
ssary by the 
: irregularities in th 
liameters of the g 
—s nders It Was 1Mmp 
to obtain on th 
& 1 
i. ny glass cylinders a 
=) 
re) if is three inches i1 
Lu 
60 . . 
Vv ter, Naving th i 
ie 8) 1 
3 reguired. [t can read 
40}4) 1 1 
w seen that n repla 
a slass cylinder, a cha 
i the inside di Pear a 
= | the inside Gdiameter \ 
i= 
F co change the volume 
ur space, thus ups 
aC the existing gas tl 
tio. Another difhcu 
é perienced with the 
tube was the discolo1 
CENTIMETERS FROM BASE CASTING +] a ager 
4 Ol I ] SL TA 
ena 6 2c 24 28 32 36 40 mae MANNS 
F's ontinued use. 7] 
i ( Drat rve sé t t t 
‘ this glass it was 1 
to dismantle the 1 
ment, using extreme ire not to break the glass, especially after 
1 71 | — 4 + ‘ 
rubber gaskets it each end had pecome vulk inized to it 


In the latest type ins 


accurate seamless drawn brass tube 


at the 


1 
t} 
Ll 


This indi 


ment at all times, and accomplishes 


1 
is connected top to 1 Yas 


common water sp Cates 


ace 


1 1 
level, as the former three 


AlCl 


trument the glass tube 





as been replaced b 
mounted on th 
at the 


the water level 1 


A gauge glass 


chamber, and bottom to 
n the gas com] 
Same purpose, of observing 


‘ : 
cylinder. If broken, the 
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lina few minut NIth a ! th i 
) Jibration of the instrument is not affected. Th LU ; 
of standard %-inch gauge glass u is might b irt | 


any gas company. It is also readily accessible for 
| 


should it become discolored on th 


moving from the instrument, | 
The operation of the apparatus has been further simplified by 
9 the air and gas inlet cocks with the mixing cock, forming a 
rour-way COC k Four cO ks on the top istin iT the ol | typ Indi 
vere thus reduced to two on the new type 
The multiple cock 1s constructed so that an audible click indicates t 


1 | 
the handle for each Operation The four posit1o 


yp view of Figure No. 2 The positions occur 


ot 


per pt sition 


f 
L( 


1 
cock are shown 1n the 


quence from left to right for the proper operat t 
° 1 1 1 
The finish of the instrument has been changed from polished nick 
‘te to a black mottled finish. Experience has shown that a finish of th 
+yne is much better suited to resist the corroding att osphere prevalent 
st gas works 
The manner of fastening thi ile to the instrument has | ha 
that there is no possibility of shifting its proper positio1 
<r ; 
Calibration 
In calibrating, a relation is established between the stopping point 
} f . lor { a oe ] | { 
tf the water on fou! different samples ( gas The heatin Value ¢ 
the e gas samples 1S obtained on a St indard flow ( ilorimeter. using tl! 


thod with all the corrections recommended by the United Stat 


Standards in Circular No. 48 (Standard Methods of Ga 


Testing). From this data a curve is drawn, as shown in Fig. 4 and a 


’ 
Bureau of 


ile constructed, which will then indicate the heating v ilue at any point 
vithin the range oO! the instrument 

A mixture of blue gas and oil gas is used as the calibrating gas. It ha 

n found by experiment that a gas of this nature and a carburetted 
vater gas, both having the same heating value, give identical readings 
the B.t.u. Indicator 

The gas samples are pri pared in the cent older, illustrated in | 
ire 3. A blue gas. manufactured on the Physical Laboratory blue gas set 


stored in the holder on the right, ind an oi] as in the left hand holdet 


, | 1] ] 
These gases are proportioned in the middle holder to give the desi 
ating value. A gas pump continually stirs th ilibrating insur 


1 uniform mixture 
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The Measurement of Luster 
By Dr. W. Ewald, Berlin, Germany 


HE usefulness and therefore at the same time the value of differ 
‘a materials (textiles, papers, metals, lacquers, paints, etc.) at 
1 the one hand depende nt upon the tructul il } other upot 
the condition of the surface, which can b 
ne structure. That the numerical determination of the degre: 


ister seems to be ot considerablk Importance, can 


: Tact, that ad number Of instruments exist whi 1 direaady Nave b 


ntroduced into control laboratories and which permit the measur 

nt of the surface luster. Naturally the scales of the various instr 

nt types differ considerably and up to the present it has not bh 

ssible to create a universally absolute luster scale. To be sure it m 
he admitted, that the luster measurements which have been made d 
note a certain advance, as they have in part replaced the purely sul 
iective methods. In this article a new definition of a luster scale 1 
xiven, Which, the author hopes will find general adopt The instru 
ment described below has found extensive use also outsid Germa 
As proven by a large number of impartial tests, a division into cla 


It can i 


St in lard S) 


for example of papers, cloths and lacquers, etc., is possibl 


be mentioned that the German Standards Committee in 
cification No. 1841 on color and luster value of a lacquer sample, sp 
fies that the luster value be 8, as determined by this instrument 
With all previous luster measuring instruments, the light from 
limited light source is thrown upon the object to be examined 


omparatively large angle and either the distribution of intensity 


light is determined. Thi 


the polarization condition of the reflected lig 


theory and construction of the available luster meters is described 11 
} 


letail in various papers!, so that the details will not be repeated her 

As has been mentioned above, certain difficulties arise in pra¢ 
due to the fact that a universal luster scale is not available, even thou 
the luster of itself has physically a well defined meaning. With th 


1 
} 


conversion of the various scales existing today into one another car 


rt 


must be taken, that with the various constructions, different direction 


+ 
a I 


ure used for the light rays and also for observation, and that 


version is only possible under the assumption of fully equivalent 


flection. The author does not want to discuss in greater detail the dit 


terent light and observation angles. Schulz and Pokrowski have s 
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up emperical laws for the reflection from partially light dispersi: 


faces, the detailed discussion of which alone will take up a small 
The author will attempt to briefly illustrate the principle of thi 
instrument and in conclusion offer the definition of a new luster 


As it is not permissible to vary the light and observation an 


different observations, the construction of the new luster mea 


instrument is carried out according to the illustration 











In a well ventilated metal housing L is placed the light source, \ 


] 


gives a uniformly bright light, easily controlled by means o 


phragms. As with the testing of bodies of different color, color difl 
ences can easily occur in the field of view of the luster meter, 
case, color filter F can be placed in the path of the light rays 
sample P to be examined is placed below the lower plate of the inst 
ment, which serves to carry the lamp housing and the 

piece. The lamp L as well as the observation piece, can 

about O. The observation arrangement permits the comparison of 1 
light bundles, which make an angle of 15 degrees with one anot!l 
(OB and OA). By means of a photometric comparison arrangem 
it is possible to compare the brightness of these two bundles of 11 
rays. The weakening of the one ray is a measure of the luster val 
For observation the ocular N permits a sharp setting of the divis 
line C of the field of view. M, and M, are absorption plates 


wedges of the photometric arrangement. The semicylindrical part |} 


in addition carries diaphragm screens, which will not be descril 
further. 

Naturally for practical measurements one always strives to be abl 
determine the desired value, namely the luster value by a single sett 
of the light L and the observation part. For papers, cloths, metals 
lacquers, one has been able to accomplish this. One there works wit 
a single setting of the lamp, and in fact with an angle of incidenc« 
45 degrees. By making the light source and the observation part 
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instrument adjustable, it became possible to increase the measuring 


e considerably, and also to carry out the most varied scientific 


‘stigations. 
The new luster meter, whose measuring range goes from O, the lus 

f a rough gypsum surface, to the luster value 100 (the luster of 
tal reflection) is at the present the most extensive instrument of its 
The possibility of carrying out the different combinations of in 
re not possible with the half 


lence and observation arrangement a 
idow photometer of Ostwald or the Goerz luster meter and these 
ist therefore be designated as being somewhat limited. Therewith 
is not intended to convey the idea, that these instruments, in spite 
f this limitation to a fixed incident and observation direction, are not 


itisfactory for the comparison of surface properties of certain classes 


f materials 


Definition of Luster Value 


With the luster scales used up to the present time, it is always as 
umed, that the regularly reflected light superposes the diffuse reflected 
nly in the reflection direction, and according to this the luster valu 
is always given as the relation of the regularly reflected to the diffuse 
reflected, in so far as arbitrary scales have not been used as a basis, 
which naturally is also satisfactory for comparison measurements. If 
one desires to compare the existing luster scales with one another, ther 
results, as has already been stated above, a difficulty, as the relation in 
the case of totally diffused reflecting surfaces is 0, in the case of ideal 
mirror oc. This scale also has the difficulty, that increasing the r 
flected light from 1 to 2 with heavy diffusion only effects a slight 
change, while with mirror surfaces the increase from 1 to 2 for the 
regularly reflected light has a very decided influence. It therefore is 
better to define the luster value as the percent of the regularly reflected 

t in relation to the total intensity thrown back. In this case the 
value for a wholly diffuse reflecting surface (rough gypsum surface), 
is 0, for a totally regularly reflecting surface (total reflection), the 
value 100. This scale is the one used in the new luster meter 


The necessity for the measurement of luster is evident, as it is de 
sirable to reproduce the surface properties of certain bodies within 


very narrow limits (paper, rolled metals, woven fabrics, lacquers, etc.) 


The luster value is of especial importance for materials used for decor 
itive effects. Even the architect can duplicate luster values previously 
determined with the luster meter. The experience has been that the 
held of usefulness of the instrument is very large 
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Information Section 


Correspondence from instrument users and others 
pertaining to or relative to instruments 


EE 82. Sa. SSS = 


tive to questions pertaining to instruments. If our own editorial staff 
feel that any question submitted cannot be readily answered, we will obtai 
necessary information from some of our collaborators. Thus the great 
perts are at the disposal of our readers in assisting them in the solution 
instrument problems 


HIS section invites correspondence from instrument users and 


Names and addresses of manufacturers of instruments will be furnished 
special request. Inquiries pertaining to sources of supply should be address: 
writing to our Information Section. Such inquiries will be answered pr 
by mail. 


Inquiries regarding instrument problems will be answered by publicatior 
this special “Information Section” of INSTRUMENTS. We feel that 
besides the inguirers may be interested in the same or similar problems, ar 


1 


this way all of our readers will obtain the benefit of the information furni 


No. 1. We are at the present time looking for an instrument 
detecting noises in ball bearings. We are wondering if you hav 
information in your files about concerns which make instrument 
which could be used on a production basis, for detecting nois 


bearings?——V. W. F 


No.2. Can you put us into communication with the manufactur 
ers of the Howard-Dolman Depth Measurement Instrument? 


No. 3. Where could we get in touch with different manufactur 
ers of colorimeters, or instruments for determining the brightness 
color of pigments such as dry zinc oxide, white lead, etc.?—J. L. G 

No. 4. Could you give us the names of manufacturers of small | 


manent magnets for special applications?—G. H. C 


No.5. Please furnish information on electric ignition for natu 


and artificial gas—G. H. C 


No. 6. Please furnish us the names of manufacturers of Indicati 


Draft Gauges.—F. A. T. 


No.7. Could you give us the names of manufacturers of Pap 
Testing Apparatus?—S. C. L 


No. 8. Can you give us the name of any concern that could sup 
us with a jump spark coil that would give a spark 24 inches long? T! 
coil should operate on a storage battery with six or twelve volts.—A.A.] 
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New Instruments 


Recently Developed by Instrument Manufacturers 


SS 2998S] LHL! Lana] 


Portable Recording Thermometer 


(Bristol Company) 


F unusual interest to users of recording thermometers will be the 
latest addition to the “Bristol's” line 

The new Model of Bristol's Recording Thermometer shown in the 

illustration is smaller than any previously offered. It uses a 4 inch chart 

only, as compared to 6, 8, 10 and 12 inch on other models, thus per 

mitting the use of a reliable recording thermometer in many important 


locations 


This illustration 
less than half-size 
the approximate 
diameter of case 


6 inches 


This Model 144 Recording Thermometer is particularly suitable fo: 
in efficient check of atmospheric temperature conditions in such places 

Cold Storage Rooms, Electrical Refrigerating Units, Dairies, Green 
houses, Dwelling Houses, Schools, Hotels, Theaters, etc 
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The records are continuous for a period of 72 hours or 3 days, 
ing which time the instrument requires no attention whatsoeve1 

The measuring element consists of a bimetallic helix which 1s | 
tive in operation and extremely sensitive to temperature changes 
penarm is attached to the measuring element and records directly 
the chart without the aid of any intervening or complicated multi 
ing devices. 

A special frictionless form of inverted penarm with fountain pe: 
part of the standard equipment furnished with Model 144 Record 
Thermometer. This insures a sufficient supply of ink and a unifo: 
record line for the complete 72 hour revolution of chart 

The clock is an especially designed “Seth Thomas” make, having 
parts plated with a rust-proof preparation to safeguard against any | 
sible action of moisture. The clock key is permanently attached to | 
of instrument case so that the clock may be readily wound without 
moving the chart or interfering in any way with continuous operat: 
of recorder. 

The Thermometer is easy to install. It is entirely self-contained 
is simply placed wherever temperature readings are desired, with 


the necessity of running leads or any form of connection 


Chart Ranges Available 
Recommended for recording Greenhouse temperatur 
Cw. 
50 to 90° F.—Recommended for recording temperature in dwellin 
hotels, apartment houses, theaters, schools, etc 
30 to 70 Recommended for recording refrigerator food chaml 


(Reverse Scale) temperatures. 


20° to plus 80° F.—Recommended for recording ice-cream hardenii 
a 


(Reverse 


weld temperatures, cold box, etc. 
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The Hammer-Fennel Tacheometer 
Model 1927 


Otto Fennel Sons 





HE demand for a comparatively small, light instrument for stadia 

1 | | 1] 1 

neasurements, with which one can determine quickly horizontal 

sles without complicated calcu 


1} 
stances, elevations and horizontal ang 
r-Fennel Tacheometer, Mod 


ns and tables, was met by the Hammer 








a ie) 


192 









' Gay ee The a Beer : 
This instrument is similar in its outer form to a solidly built repeti 
1 1 1 





n-theodolite without the vertical cir¢ 
onstruction, which cannot b 


versed (see Fig 1) 


In aiming it at the stadia 








1 





e. one sees in the telescope 
the left half of the field 


f view a diagram, whose 






lines shift themselves in the 





orizontal direction with each 






ertical movement of the tele 
scope. After setting the zero 
urve on the zero mark of the 







Je on which one sights, on 


t 


reads off two values where thi 







diagram lines cut the divisions 
f the pole. First the distance 






number, which is multiplied by 





NK) and second the elevation 





value, which is multiplied by 





0) and gives the difference in Rin 


] 
levation between the point at 






the foot of the stadia pole and the ins 





essity of a further calculation, diagram o1 
Fig. 2 illustrates an example, with which 






following result 












< 241 x 2 4.82 meters differenc 

In elevation. Tl elevation curve shows th 

: | sions, if the line of sight rises above thi 

30,2 horizontal and th sign, if below. Thi 
| construction permits an 1n lination of 

The horizontal angles are read on th 


small mic 
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the ocular of the telescope, so that all the readings can be made 
out the observer changing his position. The divisions are mad 
solid silver, either in 1/6° in the sexagesimal system (360°) ot 
1/10° in the centesimal system (400°). Each full degree is numb 
and one can estimate the minutes with ease. See Fig. 3. read 
12 

The instrument is supplied with one level on 
the telescope and 2 levels on the vernier plate 
A trough compasseis attached on the side of the 
telescope bracket. The tripod with the metal 
head and the mahogany carrying case with leather 
strap are in keeping with the first class workman 
ship of the instrument 

In many cases the time required for a reading 
is one-half that required for making a reading Fig 
with a circle tacheometer. The accuracy obtained 
with this instrument lies within the limits required for topograp! 


measurement. 


The Hammer-Fennel Tacheometer, Model 1927, has in compari 


1 
I 


with the Model 1900, which was built until now, the big advant 
that its outer dimensions and therewith its weight has been consic 
ably diminished. This reduction can best be seen from the fact 
the case for the instrument has now only 50% of its former vol 
ts dimensions are now 30x20x28 cm 

The telescope is furnished with an inner focussing lens and 1s tot 
water and dust proof. The focussing of objects at various distances | 
ing accomplished by the movement of a lens along the optical axis 


means of an improved mechanical system. 
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Tag Steam Operated Controller 


(C. J. Tagliabue Manufacturing Co. 


HE TAG Steam-Operated Controller is simply 
utilizes a portion of the steam which heats an apparatus to obtain 
nough power to work the vaive, the opening and closing of which 
governs the temperature of the One Best Tempera 
ure must be maintained 
Power is obtained with 
it waste from the pressure 
Variations 11 


the steam 
not affect 


ot 
this pressure do 
accuracy of control, for 


e reason that it is not the 
ntire pressure, but a differ 
above and 
} 


i. 


pressure 





{ 
pA 


ential 
below a diaphragm, whic 
FIG.1 THROTTLING 


is thus utilized 

By referring to figures | 
or you will note that 
steam is always permitted to 


enter the diaphragm cham 
ber through opening C 
her the steam valve is 


W het] 
shut. Also, note 


open or 
that there is an opening B 
the space 


connects 





which 
above the diaphragm with 


the space below it. Steam 


an flow through this open 
ing. If it is not allowed to 
scape at all from the upper 
portion of the diaphragm 
chamber, the steam pressure 
will be the same above and 
below the diaphragm, and 
there will be no force pre 
venting the main spring 
trom pushing down on th 
valve disc until it is close 
here it will stay closed b 


1use of the steam pressure 


] 
j 
a 





If the 
opening . hich is larger than the opening B connecting 
above and below the diapl m, then the pressure above th 
phragm will be less than the pressure below the diaphragm. Thi 
ferential of pressure will exert an upward force sufficient to open 


the steam valve against the pressure Ol the main spring 


When the steam is ; ved t ape from the upper portion 
diaphragm chamber at a proximately the ame rate as that at 
it passes from below to above the diaphragm, the differential w 
just sufficient to counteract the 1 spring an extent 
cause the steal alve t > “cracked” to an intermediate extent 
will give throttling 
With this general 
mind it is easy t 


the Opening 


1 Steam eSC apes 


upper portion of 
I 


phragm chamber’ 
portant opening, 
tent governs the 
closing, or cracking of 
steam >, Sincc, in a 
size, it is a tiny orifice, a 
valve placed there requir 
insignificant amount 
for its operation. This 
valve is operated by a 1 
lic bellows which forms 
yf the usual thermostat 
tem (sensitive bulb, con: 
and bellows) 


shows the assel 





controller com 

thermostat bulb 
connecting tube, and F: 
shows a cross-section th: 
the controller head. The 
troller consists of three principal part > control valve of t 
type, diaphragm for operating 
the range of 


made by means of the knurled dial at the top of the controller head 


The controller is designed to op te on pressures between 5 and 
lb. and for use as temperature controller is furnished with a 40 
range anywhere between the 95 and 290 deg. F. The s1 
} VY 1 


+ 


le steam valve ranges 1n stan lar pipe sizes all the Way rrom 





N instrument t 


being made bi 


r instance wl 
undertake 
nt is also of value to cities 
arising trom 
subways, 
noise measuring 
ise measuring 
hich may be v. 
yr is graduatec 
receiver 1S 
the r 


rey 








but is held away 


arrangement pe rmits 
1 


ther locality where th 
neously with the 

idiometer 

Through the use of 
iin inefhciencies on the 
ttributed to dullness o1 

ss. Employers who have adopted 
rkers are preventing those with 


ike 


ns dangerous to thems 
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to others, or from becoming subjects of untair criticism. Going 
further, since there is data at hand as to the effects of noise on th 
ficiency of workers in general, where acoustic conditions are fou 
be detrimental, the efficacy of attempts to alleviate the situatior 
determined by the noise measuring apparatus and proper a 
treatments thus assure d. In determining the amount of noise 


given place, the individual con ing the test arrives 


t 
] } , | } 
age of loss of hearing in a quiet location and then moves th: 


meter close to the noise that is to be measured and again finds th 
centage of hearing loss. The difference between the two readings 
the noise standard. For example; if the loss of hearing were 10% 
quiet conditions and 40% under noisy conditions, the noise stat 
would be 30%. The theory of this measurement is explained i1 
following: 

The audiometer furnishes a sustained complex tone to a rec 
which is kept a short distance from the ear in, order that the noise 1 
measured may also affect the ear. The intensity of the tone is regul 
so that in a quiet place the tone is just barely audible to the obser 
Subsequently, the observer obtains a reading when submerged i 
noise to be measured, this reading corresponding to the point at wl 
the complex tone is then barely audible. The difference betwee 
ings in the quiet and in the noise measures the noise loudness 

Some interesting uses of this instrument have been made, a few 
which have received nation-wide publicity. One of the earliest of 
was that made by Dr. E. E. Free of New York City who mad 
acoustic investigation of various street intersections in New York. Wit 
the aid of the noise measuring apparatus, he made a scientific fact 
of what many New Yorkers had long believed, in setting down Sixt 
Avenue and 34th Street as the noisiest intersection in the metrop 
He found that Fifth Avenue and 42nd Street ranked next in extent 
intensity of noise. More recently, the apparatus has been used t 
termine the volume of the roar at various points at Niagara Falls 

In industry, the noise measuring apparatus has been successfi 
used in electric refrigeration factories to determine the amount otf 
accompanying the operation of the units manufactured. It has also b 
used by automobile manufacturers in their efforts to produce qui 
motor cars. Other plants where noise measurements prove of value 
those manufacturing vacuum cleaners, electric motors, sewing 
chines, gears, bearings, and the like 
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The Synchronometer 
General Radio Company 


n accurately timed automaty 


HIS machine is nothing more than a 


transmitting key which, in the model shown in the illustrations 
ts for a brief interval onc: 


1s designed to close a pair ot electrical contac 


every five seconds. It has, however, a special feature in that, whilk 


In Clal 
ill to any value between 


the duration of contact can be adjusted at will 
f the contact interval, o1 


ny 


5 seconds and .50 seconds, the beginning « 
of the signal, always occurs exactly at thi 


“nose 


in other words, the 


ero point on the scale. 

The complete outfit comprises two instruments the synchronometet 
roper and the synchronous driving fork 

The synchonometer carries a black bakelite dial, the circumferenc: 


§ which is graduated into one-second intervals, each second being, in 
turn, subdivided into twenty spaces. A clock hand, painted white for 
| | 

tne 


clear visibility, sweeps over this dial, keeping exact time when 














proper adjustments have been made. The shaft carrying this hand is 
driven at a uniform speed by a small synchronous motor coupled to th 


shaft through a 50:1 reduction worm drive. The interior view shou 
the motor and the driving mechanism. The motor has two poles and 
i ten-tooth rotor, and hence a synchronous speed of 600 revolution 
per minute when driven by 100 pulses of current per second. The e 
tremities of the two field coils terminate in a pair of ja ks on the up] 


panel of the instrument 
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An insulating dis tall ‘ment is 1 
arm. Two spring 


i 
press radically against this segmen ne of these is mounted in a 


upon the vertical shaft 


position which determines the ° of the signal. The second | 
is mounted upon an arm which may be swung a certain angula: 


tance around the shaft as a center. This brush determines th 


if 


a which the circuit between both brushes through the revolvit 
ment is interrupted and, hence, the duration of 


f 
In the front left hand corner I per panel will be seen a 


he inte rval oO! 


iny desired 1 


screw for swinging h Ss arn al Ing it in 


The two brushes are connected to a second pair of jacks mount 


























j 
j 


the top panel whereby this time interval key may be connected 
desired circuit 


A second identical clock hand, known as the index hand, is m« 
directly beneath the motor-driven hand. This index hand, which 


mally stationary, is carried by a hollow shaft upon which is mount 
directly beneath the panel, a large grooved pulley. In the front 
hand corner of the panel is located a hand knob which carries a 
pulley beneath the panel. A belt of twine joins these two pulleys. 7 


1 


by manipulating this knob, the index hand may be set at any 


position on the scale 


1 
¢ 


The purpose of the index hand is as follows:—-Suppose that th 


matic signal, transmitted at zero time on the scale, sets in motion 


t+ 
} 


of mechanisms which, at some later time, produces a second signal 
erably audible in nature. The operator, by setting the index hand 
the position of the revolving hand the instant of the retarded 
can obviously determine the time reguirred for the operation of 


mechanism. If this operation can be repeated a few times at five 


intervals, a close determination of the elapsed time may be mad 


1OUS applications ot % e of this sort will suggest themsely 
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usly a slight change in the design of the instrument will permit con 

lerable variation in the time interval between signals 

The interrupted direct current of 100 pulses per second necessary tor 
riving the synchronous motor is supplied by a 100-cycle electrically 
driven tuning fork. This is mounted in a separate cabinet which carries 
iso ten No. 6 dry cells furnishing six volts for energizing the magnet of 

fork and nine volts for operating the motor. Milliammeters are pro 
vided for measuring these two currents and a rheostat for controlling 
the current to the fork magnet. The fork draws about 20 milliamperes 
ind the motor about 200 milliamperes. An adjustable contact is provided 
upon each tine of the fork, one for Interrupting the magnet current to 
maintain the fork vibrations and the other for controlling the motor cur 
rent. Both circuits may be opened or closed by a single battery switch 
A twin conductor cord fitted with a plug on the synchronometer end 
joins the two instruments. 

The accuracy of the time intervals of the synchronometer is, of course, 
determined directly by the precision with which the frequency of the 
fork is adjusted to 100 cycles per second. Small changes in fork fre- 
juency can be made by manipulating the rheostat in the driving circuit, 
while greater changes are accomplished by the adjustment of two counter 
weights mounted near the outer extremities of the fork tines. A check 
upon this timing can, of course, be made by comparing the synchro 
nometer with a stop watch. However, if accurately regulated 60 cycle 
lighting current is available the following procedure is simpler and more 


rapid. The shaft of the motor protrudes through the right hand side of 


the cabinet and carries a disc painted black with 12 narrow white seg 
ments uniformly spaced around it. When this disc is illuminated by a 
lighting source supplied with 60 cycle alternating current the spoked 
pattern will appear stationary if the speed of the motor is exactly 600 
R.P.M. If the pattern, on the other hand, appears to advance in the di 
rection of disc rotation, the speed of the motor, and hence the frequency 
of the fork, is too high and vice versa 

A small knurled handle is attached outside of this disc. This is twirled 
between the thumb and forefinger to start the motor, which may readily 
be brought up to synchronous speed by observing the disc pattern in 
60-eycle light or by watching the pulses of the needle on the milliam 


neter reading the motor current 
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(] Readers’ Comments 


| 


I have been interested in the first number of your New Jou 
Thank you for sending us a sample copy 
In connection with Prof. Jueptner’s article on gas-analysis, I wi 
call attention to P. W. Swayn’s method, presented to the Amer 
Society of Mechanical Engineering, Dec., 1916. I have used this si: 
taneous oxidation method for several years. Swayn’s method of 
culating results is much simpler, and his choice of volumes gives 1 
accurate results, especially with producer-gas 
It is also not too much arithmetic for careful work 
in calculating the oxygen in the air used. 
Yours very truly, 
S. R. Scholes, Chemist 
Federal Glass Com 


Jan 


a1 


> 


I might add that the Williams gas analysis apparatus, with 
explosion burette, is the one I use, and that 1/3 the residue aft 
moving CO,, O, and C, Hy», (30—32cc) is the volume of N 
CO, and H, mixed with 50cc air for explosion. The air is let in, 
ahead of the gas sample and 25cc behind it, to eliminate error du 


capacity of connections ©. R.§ 


We would like to get about a dozen copies of your January num! 
or reprints of the article by A. A. Grubb, the latter being the only iten 
in which we are interested. Please advise us what these would 
This is the best article that has been written on the foundry sand s 
tion in our opinion 

Yours truly, 
American Colloid Co., 
Paul Bechtner, Vice-Presid 


Jan. 26, 1' 
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Automatic Controller cur 
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Or 


Platir 
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tin NO 9002 
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Direct Reading Hammer-Fennel 
Tacheometer 
+ 4] ¢ NJ 1 I yf Ort 


Flow Indicators 
Morey, J 


Gs 


Automatic Steam-Operated Controller 
Th mat Steam-Or 
ita ré 
Mi 
¥ 


| 


Glass Instruments 
Pr 1 


Stus 


Automatic Temperature Control al 
Wil an se Ie 38 Hand Tachoscope 
| S} \ 


N. Y.. hav 


Hardness Testing 
The First 


fet 


Hasler Speed Indicator 


the 


Tel 
N 


the relations betwee 


measured, 


Hasler 461 
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strating 
lantities 
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The 
New 


Co.. 
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ed 


Eighth ANN 


are in rk 


Data Concerning Platinum 
A book recently received from Bake 
Inc., Mi urray and Austin Streets, 
\ ites the var 


ant + Ban re ed by 


them. A His storical 


pp! 
appli 


ires. 


Hersc hel Emulsifier 
A nt leaflet publisl 
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Instrum nt Slide Rules, Drawing Instrumen 
ashington, 
1 


Paseilatenr._ié apa a ee sscigigtr Planimeters 
oil to Emulsifix on leaflet issued 


Manometers and Thermometers 

A leaflet of Rosenthal & Schaede, Ritt ion ‘ 

trasse 59, Berlin S W 68, Germany, il lide rule, and compet 

lust es the lou essure steam manor l 7h . . 
cee ee Sligh Oxidation Batl 
heating thermometers and iler lever |, Spee Slich Oxidat 
Measuring Gas Density factured by the Ameri 

I as Der I tr 


constant 
thermal cl 

Mecury Relay 

The American Instrument ( 
Street, Northwest, Washington, 
issued a leaflet covering the I 
Relay, a device for oper 
electrical circuits 


Metastatic Thermoregulator 
Bulletin No. 91 f the An 
ment Company, 1220 D Street 
Washington, D. C., describes the 
Thermoregulator for accurately ontrollir meters 
the temperature of constant temy I talogu 
ipparatus ( » 261 


° » . llustrates th 
Multi-Pointer Gages for Draft Ti “ws 
The Bailey Meter Company of Cleveland ime Recorder 


Ohio, has issued Bulletin No. 162 which il et ee ee : eae ore 
lustrates and descrit very thoroughly tl ‘a ; RR ce ea 
Multi-pointer draft s manufactured by =a shes 5 Th , r O 

1 : on ind 1 various 


nt 


pi 


Pocket Microscope 
The Busch pocket mic1 I 

recent leaflet of e¢ Palo ¢ 

d Street, New Tor . N Y 


Recording Thermometer 
The Bristol Company, Waterbury 
have issued a leaflet, entitled 
- oa enki: dikeway ‘seemed . . , 
d, in which they announc Water Determination Apparatus 
Christ. Kob & Co., Stuetzerba 


ingen, Germany 


ng thermometer 
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Jll., assignor ¢t Iron Mountain ( : nt 
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viel h. Pat. No. 1,654,642 tady, N. Y., a 
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DETECTING BINDING POINTS IN ( at. N 1,¢ 109 
WELL CASINGS. Myron M. Kinsley PROTECTED THERMOMETRIC ELEC 
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TEMPERATURE-INDICATING DEVICE. W range, } 
Roger C Lafite, Liberty, Mo. Pat. N to G 
1,654,822 Pat. No. 1,655,119 
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Craus ston, , assignor Brown & A. Clark, Portland, Ores I 
Shar ey os 1,654,843 1.¢ 
LIQ ID “ME ASURING DEVICE. Arc! REGULATOR. 
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Canada. Pat. No. 1,654,853 lators, I Pat. No. 1,¢ ) 
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katchewan, Canada. Pat. No. 276,764 
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GAS METER. Giorgis Mang 
Br oklyn, N. Y Pat No. 27 

TE MPEE RATURE DEVICE. 
Fans, Lynn, 4SS., assignor 
| General Electric 
No. 277,013 

SPEED REGU =. Charles 
Schenectady, ! , assignor 
jian General ee Co., 
N 7,015 

( IRCUIT INTERRUPTING DEVICE. 
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TEMPERATURI CONTROL DEVICE. 
Albert H. Simmor Wheaton, Ill ’ 
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Ltd. Pat. N 277,1 
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Ranger ewark, ] 
The Radio 
Pat. No. 277,202 
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TION INDICATOR. | Erick Pears 
Columbia Heights, Minr Pat N 
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Springfield, Ill. Pat "No 280 
INDICATING APPARATUS. W 


' 1 
Neuchatel, Switzerlan 


No. 280,5 
COLORIMETERS. ( 


Pat. N 28 


ELECTRIC MI a wae en 
kertwerke, A. G.,  Berlit 
Pat N 28 64 
HYGROMETRIC gg vine S. 
Moistening ( *rovider 
N 280,821 
FLUID METERS. P. H 
Connersville, 


Cx ll 


TESTING VISCOSITY OF LIQUIDS. 
Zellstofffabrik Waldhof and R. H 


Pat 


REGULATING FLUID FLOW. SS 
Solex Jeuilly-sur-Seine, Frat 


N 280,879 


DIVIDERS FOR MEASURING LENGTH. 
J. Durdis, Moravia, Czecho-Slovakia 
Pat. No. 280,898 

ELEC TRIC MEASUREMENTS. sien 

huckertwerk« A. G Berl 
Pat Nc 280,911 
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Volgens van Ber 
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Pat. Nx 
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AIR SPEED INDICATORS FOR 
CRAFT. ( Mengden, Par 
Pat. N 81,11 

ELECTRIC MEASUREMENTS. 
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SLIDING CALLIPER GAUGES. 
Bor Pontarlier Frar Pat 
ELECTRIC METERS, ETC. 
H ton ( Ltd 
Pat N 
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TIME RECORDERS. 
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Peter! 1, England. Pat 
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You can’t hope to enjoy the harvest without first sowing the seed 
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Comparison of Methods of Measuring Knock Characteristics of Fuels. 
Edgar, Jl. S.A.E. Jan. 1928, pp. 41-48 
Considerable divergencies are reported in the results obtained by 
methods, particularly for certain fuels, although there is reasonable agr 
tor other tuels. No system of rating the knock characteristics of fuel 
at present by which the results of different laboratories are readily 
An analysis of the data obtained from the nine laboratories is given, 
ble reasons for the divergencies are discussed 
In his general discussion of the results, the author points out 
t problems are involved in the data. The first is the rati 
of the quantity olf tetracthyl lead needed to make the fuels equal to a 
better than they are. The second problem is the rating of the fuels ther 
in terms of some other standard fuel to which an -antiknock or Z 
added, or in some arbitrary system 
Tensile Working Stress for Rivets Investigated. C. R. Young. Engg 
Feb. 2, 1928, pp. 188-190 
Abstract from a paper presented at the annual convention of 
Institute of Steel Construction. Tests were made for pure tension and 
bined stresses. Lack of initial tension in shafts is shown 
A New Method for the Calibration of Ammeters at Radio Frequencies. He: 
C. Hazel. Proc. Inst. Radio Engrs. Jan. 1928, pp. 70-74 
This paper describes the construction and operation of a thermionic 
tube which is designed for the measurement of radio frequency currents 
input circuit consists of a filament whose cross-section is small enough that 
“skin effect” is negligible at the frequencies used. The filament is heated 
by currents of known magnitude (at a low frequency) and again by radi 
quency currents to be measured. Electrons emitted by the heated filament 
drawn to an anode sealed into the tube and a comparison of the resultir 


currents indicates, if the necessary precautions are taken, the amount of 

in the input circuit 

The Hall High-Speed Recorder. E. M. Tingley. Jl. A.I.E.E. Jan. 1928, pp.” 
A new form of oscillograph for recording fault currents and their vol 

disturbing effects in electric power systems is described. The instrument is a 

ot oscillograph for tracing continuously the maximum values of current 


voltage during system fault conditions. Its sturdy construction makes it suit 
for application in generating stations and sub-stations. It seems to be thi 
instrument yet developed for this class of service. Its performance lies betw 
that of the standard oscillographs and the switchboard curve drawing 
with speed-up attachments 

Representative records are analyzed and further applications of t 
are suggested. 
The Measurements of Air Quantities and Energy Losses in Mine Entries. Part 

Alfred C. Callen and Cloyde M. Smith. Bull. No. 170. Engg. Exp. § 


University of Illinois 


} 


ne instr 


Air quantities were determined by the method of subsectional velocity-pr 
measurements developed in previous work. As a result of the investigatio1 
following conclusions were drawn: 1. Experience in measuring mean velo 
ranging from 350 to 1900 feet per minute in mine entries of different degre 
uniformity, confirms conclusions described in Bulletin 158; 2. An increase it 
number of subsections in a given cross-section gives mean-velocity results s 
what lower than are obtained with a smaller number of subsections; 3 
“center constant,” or ratio mean velocity to center velocity for a given c1 
section, is primarily a function of the section itself, including its shape and 
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e care is used a center constant, correct within one r two per cent ma 
btained for a given cross-section by making two or three traverses for a 
condition of air tlow; 5. Results obtained by anemometer transversi! 1 
te that while a certain degree of accurac Cal be } id by ilibratin the 
; against pitot-tube traverses at a given cross-section, yet the ane 
data are less consistent th in the pit t tube data, the average re sidu ils lor 
mer being twice as great as for the latter: 6. The kata therm: wa 
| as an instrument for determining velocities in direct comparison the 
| t tube The results obtained were erratic 7 Simultaneous re idit ) the 
| yn and Wahlen gage throughout complete traverses gave good agreement 
ween mean velocities computed from these data; 8. Expression for ene 
derived from Atkinson formula, shows energy loss varies as cube of ve locit 
) Magnitude of the energy losses under different entry conditions is shown: 1' 
Value of k in Atkinson formula calculated on assumption that pressure losses 
as the square of the velocity; 11. Pressure losses due to bends, the inn 
s bei y about 12 feet expressed as a tunction of the velocity pressure ex 
ed as a tunction of the velocity pressure were about 1.0 velocity at on 
De J and about 0.5 velocity pressure at al other 12 Atte ntion alle d to fact 
that k is not a coefficient of friction alone but a factor covering all ener 
ses of whatever nature, particularly those losses caused by extraordina 
rbhulence 


A New Gyroscopic Stabilizer. Comptes Re: 








The useful reactior exerted upon the hull by ; gyroscopi stabilizer deper ds 
instant on the speed and angular position of the equipment taking part 

in the precessions It is necessary to submit this « juipment t 1 tem t link 
apable oft assuring the development ot precessi I! 1 la ye measure iS possl 
ble and of producing a certain gyroscopic reaction of the equipment towards 
the point at which the axis of the rotating mass is perpendicular to that of roll 
ing. It is this system of links which determine the practical valu¢ f an anti 

g apparatus 

In the Sperry stabilize: the movements of the gyroscope relative to the h ill 
ire determined by an auxiliary mechanism at a practically constant speed, de 
pending upon the indications of an element sensitive to alternations in the dir 
tion of rolling. 

Other methods have been proposed for assuring a material variation in the 
speed of precession, so as to give to the useful gyroscopic reactio! the directior 
f the thrust of the wave upon the hull, but their realization has always ap 
peared difficult 

In the stabilizer described in this note, the author proposes to obtai slely 
by the play ot passive forces, to the exclusion of all elastic actl 1 either of the 

unterpoise or of the sensitive element: 1. The effect of repulsion of the mobile 
equipment towards the mean position: 2. A pseudo-movement of the stabilizing 

r damping couple; 3. A suitable limitation of the amplitude of precession; 4 
The almost total suppression ot lag between the disturbing action of the wave 

1 the: reaction of the gyroscopic element, i.e., the four essential conditions for 
rrect functioning, assuring a maximum of efficiency. This apparatus comprises 

| the agen ( toothed 


two gyroscopes having opposing precessions coupled by f 
sectors, forming a system practically insensible to the effects of pitching and 
of gyration. 
The results given indicate how one may take 
sion to obtain anti-rolling mechanisms whi 


are very simple O.W.E 





Gyroscopic Compasses Employed on Board Vessels and Airships. Guy 
Genie Civil. Jan. 9, 1928, pp. 37 


] } id 
} 


An article dealing with the principles underlying the gyroscope and de 

g the most important types of gyrocompass 

|. The Anchuetz mono-gyroscopic and tri-gyroscopic compasses 

2. The Sperry compass 

Some space is given to a description of the damping mechanisms employed 


nee eh BE 


these gyroscopes and also in the Brown comy 
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1] Condensate Handling Presents Many Problems. Power | Ey 28 
pp 62-64 
i} rticle ikes I tl ete \ 
} ‘ ecording ther: ymeter tor t | t eas ‘ 
| ‘ tic conductance leakag mete! Q. M_ 
Circulating Water Supply amie Important. Power Pl. E: lar 28. 
| pp 64-66 
e effect of temperature ile = 
is taken up.—Q. M 
| Machinability of Metals. Or] W. B p 
| 59-94, 154 
| ape! ives a outine ¢ i ‘ X Dé t 
te tne vachir ibilit I 1etals d | +} ‘ , 
} itline of the k done | a t pul ed ew 
ding papers on the subject. Machinabilit av refer to the relative ma 
qualities « several etals ¢ t a 
etal under varying conditions 
Several methods discussed whicl e | ‘ t ‘ ibility 
is follows 
The measur RE Was oce tk acd ; ie aie ed 
I easurement of the e < ene ¢ ea ip 
standardized conditions 
[he ability of a standardized t t t | 
e or cutting speed 
4 The measurement of the finish left t é 
5. The penetration of a standardized irill wher ttir t Dé ind 
under given load 
6. The torque developed by a drill while drillit metal ler stand 
zed conditions 
7. A cutting speed for a certain tool life und tanda ed t x 
pressed in terms of physical properties of the material bei 
) I 1e hardt ess ni mbers ot tl € ite 11S te : | 1 ] t t 
ss 
). The we ae ment of heat generated and the har ine induced | the 
tting process . W.K 
A Cheep and rem Metal Scale for Scientific Instruments. David Crowthe 
and J. J. Willaman. Ind. Engg. Chem. Jan. 1928, pp. 30-31 
An ink drawing is made two or three times as large as the desired ile. J 
drawing is to the print shop with instructions to exact size of the req 
ed scale. A “positive” zinc etching is made. The characters stand t in re 
accuracy of original is maintained and the ile is durable M. E.H 


Carbon Monoxide Recorders. S. H. Katz and H. W. Frevert. Ind. Engg. Cher 
Jan 1928. pp 32-34 








The principle of operation is 1) the reaction 2CO + Ov 2COz + 67960 
al per g mol. CO, promoted by he p lite italyst 2) the heat liberated 
fects a series of thermocouples: 3) a recording potentiometer, calibrated in tert 
CO as parts per 10,000 of air-gas mixt es the results. A picture 1 
iagram are given. The latter shows the operations clearly. A motor-driven 
DIOWE kes in the gas and f essively t ug! H»eSO, , i 
canister containing activated C, inules and tt thence i flow 
meter, CaCl» tube and finally to coils and cell immersed in steam bath, and 
thron guard tube to waste 
A detailed diagram of the cell is also given. The cell consists of tw m 
nents, the lower one containing the constant iture (100 de C.) 
tions imbedded in powice stone, the upper one ing the thermocouples 
bedded in hope ilite. In the latt the CO is oxidi 1 the diftere il te 





iture effect produces the aie ‘ale recorde d M E H 
Methods of Hardness Testing. Amer. Mach. Feb. 2 
Table and charts showing comparison of Rockwell and Brinnel Read: 


1ation compiled by the Wilson-Maeulen Compa 
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mation of requirements 


ALIDADES 
Otto Fenns 


AMMETERS 
Indicating 
Hoyt 
Rawson Electrical 
Recording 
Bristol Comy 


ANE MOMI TERS 
Colonial S$ piv mpar 
B. K. f lliott Company 

BAROMETERS 

Aneroid, Merc urial, Recording 

Colonial Supply Compar 
B. K. Elliott Company 

CARBON DIOXIDE METERS 


Bacharach Industrial Inst 


Tagliabue Mfg. ( at @ 


CARBON MONOXIDE METERS 
Bacharach Industrial Instrum 
Tagliabue Mf gy 


( 


COLORIMETERS 
Tacliabue Mf 
COMPASSES 
Otto Fennel Son 
CONTROLS, AUTOMATIC 
Float 
American Radiator ( 
Motor 
American Radiator ( 
Pressure & Vacuum 
merican Radiator Cor 
Company 
Mfg. ( 
Pyrometer 
Bacharach Indus 
Bristol Comp 
W ils M 
Refrigeration 
American Radiator 
Temperature 
American Radiator Compar 


} 


Automatic Electric He eer < 
harach Industrial Instrun 


tol Company 
gliat Mf ( ( 
\ sor M ile ' { mr 
Thermometer 
Bristol Company 
gliabue Mfg. ( 
W ilson-M el 
Thermostat 
American Radiator 


Unit Heater 


Valve—Motor Oper soa 
An can Radiat 
Br 1 
Water wet 
Amer an, Radiat 
Bristol Company 
COUNTI RS 
Revolution 
Adde 
Stroke’ 
A dde 


mpany 


Cor 


pany 


DEMAND METERS—see Meters 


DRAFT GAUGES—see Gauges 
ENGINE INDIC = 7 
3acharach Industria nst 
FLASH POINT TESTERS 
Tagliabue Mfg. ¢ ( 
FLOW METERS—see Meters 
FLU _ Le RS 


Electrical Insts 


FREQUENCY METERS 


Recording 
sristol npany 


GAS ANALYTICAL METERS 


Chemical 


Electric 
Bachar 


Hydrogen 
Bachar 


Portable 
Zacharach Indi 
Sulphur Dioxide 
I h Industr 


GAUGES 
Indic ~ 


rist ar 
Water aed ie Boilers 
Bristol Company 
Rain 
B 
Recording 
Distance 


Pressure « V. acuum 
Bacharach Industrial 
Bristol Company 
Ce lor ial Supply Company 
Tagl Mf ( ( ] 

Water Level for Boilers 
Bristol Company 
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The Compressibility of Sand-Mica Mixtures. Gle: 


Feb. 1928, pp. 555-568 













experiments show th: the presence tr the t K 
the compressibility of the mixture under 1, on its ex ( 
] ] + 
of pressure, and the limiting voids ratios t wi 
as a direct determination of the exact « t flat 
tical ampossibility, one is at once lead to the that 
| ] } | | } ¢ 






] { 
tion of souls Can De OT value 






+ ¢} 


haracteristics of the soil as a mass 





AW arpage Study of Terra Cotta Clays. 
h 1928. pp 103-104 


et 














Several types of clays which com] 






for warpage during dry 






properties that each clay gi 


tne te 
Str saa of Brick in Tension. J. W. McBurn« 








1928, pp. 114-119 
A self-aligning grip for use in testi brick in tension is described. Value 
tensile strength of several types of brick are given. Comparison is mad¢ 
tween the transverse and tensile strength of the brick. Thi | tl 
tensile strength is closely related t » the tr tre t 





Metien Pictures Visualize Structure and Stress all Steel. 
Tr. Rev. Feb. 2, 1928, pp. 324-3 
e application of the motion picture camera aided by the 






X v * iva , tele photo lens is briefly desc 


Further Studies on Portland Cement Comennda by the X-Ray Diffraction 









_Method. had C. Hanson. Jl. Amer. Ceram. $ Feb. 1928, pp. 68-78 
is investigation a study has been made of method r prepa 
[ ds of CaO with AloOs and SiO» which 1 ir in Portland cer t 
T jucts from the different methods were st 1 mici ul 





y diffraction method and the X-ray diffraction patte 
aw) SiOe and 3 CaO SiO» are vive! 
















meg on a Method for Determination of Work: ability of Pl. astic Clays. S 
] M« Di well JI Amer. Ceran SoK Fel 1928 PI YY 
4 factory control test is described for determining the point at w | 
plasticity 1s leveloped 
Automatic Control of Electric Furnaces. L. G. Bx Elect Fe )28 
pp. 64-70, 91 
The article takes up the various controllers: liguid or gas filled ther ete 
ntrollers; millivoltmeter or depressor bar pyrometers; potent ‘ t é 
thermometers and bi-metallic expansion tl t 
Gavan Detection. John Auchincloss. G. E. Rev. Feb. 1928, pp. 76-81 
The various methods for ground detection {| the ari s type I 
mercial circuits are taken up: 125 volt DC two-wire ungrounded I 
three-wire (ungrounded neutral) systems; two-y ten three-] 






three-wire circuits 
Daylight Recording by Means of the Photo-electric Cell. L. R. Koll 
Rev. Feb. 1928, pp 85-86 










The variations in the intensity of daylight are m red | t 
ctric cell and recorded. Typical records are given and explain¢ 
Dayli ght Measurement by Means of the Visual Photomeiter. nk Ber 
G. E. Rev. Feb. 1928, pp. 87-88 
The measurement of light intensity with the ordinary or visual phot t 





presents difficulties that lead the author to make favorable referenc 
bilities of the photo-electric cell photomete: 
Inspection Devices in the Westinghouse Plant. William H. Miller. Machine 
Feb. 1928, pp. 409-412 
akes up a number ot gages al nd gigs use d IT ectior Ir par 
The 30-inch Reflecting Telescope and Seabee Photometer of the Univer- 
sity of Illinois Observatory. Robert H. Baker. Pop. Ast. Feb. 1928 
pp. 86-91. 


\ description of the telescope anc 
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INSTRUMENTS 


HARDNESS TESTERS PLANIMETERS 
Pittsburgh Instrument & Machir Radial 
Maeu ( I Bristol € pany 


WW 


HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Cor 


POSITION RECORDERS 
Bacharach Industrial Inst 
1 PRESSURE METERS—see Meters 
PSYCHROMETER 


Rec ording 


Pagliabue Big. Co., 
HYDROMETERS 
I I N 
. Mi 
HYGROMETERS Sling 
Colonial Supply Compa "Colonial Supp! 
IMPACT TESTING MACHINES 
Alternating 
P ttsburg 


PYROMETERS 
n nt € Machir Optical , 
LEVELS Pyrom 
Rz adiation 
Indic ating 


Bact 


Engineer’s, Wye, Precision 
B. K | Compat 


MANOMETERS Recording 


Bacharach Industrial Instrument Ce Back h 


Naract 
MEGOHMMETERS 
Herman H. St 


METERS 
Demand 
Gas 
Bacharach Industr 
Flow 
Gas & Air 
Bacharacn Indust: 
Lineal Measuring 
Adde Company 


Thermo-electric 
Immersion 


I 
Pressure 
Bacharach Industr 


MICROAMME o RS 
Rawson Electrical 


Wilsor M 


Surface aa act 
Bristol Company 
SHEET METAL TESTERS 
MIC ROME TERS Pittsburgh Instrument & Ma 
olonial Supply Company SPECIAL ELECTRICAL INSTRUMENTS 
Rawson Electrical Instrument ( 
TAPES 


MICROSCOPES 
Brinell 
Pittsburgh Instrumer 
Metallographic 
E. Leitz, I 


STEEL 


Petrographical TACHOMETERS 
I Leitz, nec ore y] Company 
ial Supply Company 
Py rometer Instrument C 
Herman H. Sticht and C 


THEODOLITES 
Otto Fennel Sons 
Pittsburgh Instrument & Macl 


MILLIAMMETERS 
Hoyt Electrical Instrument Works 
Rawson Electrical Instrument Company 
Wilson-Maeulen Company, In 


MILLIVOLT METERS 
Bristol Company 
Hoyt Electrical Ins trument W orks 
Rawson Electrical Instrument Con 
Wilson-Maeulen Company, I: 

MOTION RECORDERS 

Mechanical 

Bristol Company 


OHM METERS 


THERMO-JUNCTIONS (E nee ) 
Rawson Electrical Instrur t 


THERMOMETERS 


Gas Filled 
Indicating and Recording 
Bristol Company 
Col lon ial Supply Compan 
Tagliabue Mfg. Co., (¢ 


Rawson Electrical Instrument Company 
Sticht and 


Herman H 


OIL TESTING APPARATUS 


Tagliabue Mfg. Co., (¢ 


OPERATION RECORDERS 


Electrical 
Bristol Company 


Ce 


ym pany 


Merc rial 
B. K 
Tagliabi 

Resistance 

os 
n-Maeuk 
Recording 
V ilson-Maeulen 


Elliott Company 





8 INSTRUMENTS 


Measurement and Regulation of Feed Water. Pow 
mim Stents 
pp. 32. 

-ntions various watel 


y me types o I 
Measuring and Controlling Boiler Pressure. 
. 


+¢ 
rticle shows the 
and calibrating 
¢—Q.M 
Determination of Boiler Water Level. Powe 
[ and care ot water column ga 


| 


age glasses 
] ¢ 
water ievel indicators, ( 


ypical record 
ords of water level recorders and discus 
‘ bjects considered Q M 
Temperature of Steam is an Important Factor. Powe: 
pp. 41-45 
various types of mercury thermo 
thermocouples and resistance thet 
te ition of moisture in steam by calorimeters is d 
Measuring and Recording the Flow of Steam. Power P| 
pp 46-49 
[he principles of operation of flow mete: 
ements are illustrated. Some of the flow 
ire illustrated by diagrams——Q. M 
Control of the Boiler as a Unit. Power Pl 
Various types of automatic devices for c 
ire described and illustrated by means of « 
Measurements on Steam Engines and Turbines. Power 
pp. 52-54 
The following is taken up: determination of pounds 
ur; per indicated horsepower hour; use of the engine 11 
ing the condensed steam and the use of Dynamometers 
Air and Steam Measurements most Difficult. Power P! 
pp. 39-62 


The use of instruments, showing the air and am conditions 
denser are taken up in this article. The various 
cury column vacuum gage, indicating and re 
barometer, aneroid barometer, absolute p! 
indicating and recording thermometer 
rometers, gasometer and air meters.—Q.M 
On the Extension of Lubricants on Solid Surfaces (De 
cants sur les surfaces solides). Paul Woog. Compt 
pp. 71-73 
A desc ription of tests designed to determine 
ints at temperatures up to about 100 degrees C 
are to be relied upon, and if variations 
ain from the lowest temperatures up t 
bricating chronometers or other apparatus.’ 
Lamp-Room Photometer. S. Haldane and | 
20, 1928, pp. 233-234 


[The photometer used is of simple, strong, 


> 


to furnish a ready means by which the 
tual use can be tested both before and 
ca 
The Measurement of Low Air Velocities in Mines. | 
20, 1928, pp. 233-234 
Instruments for the measurement of low 
faces taken up, with special reference to the torsior 
Power and Heating Accounting. C. C. Herman 
41-44, 82 
This article stresses the importance ot m 
Iso at the various departments in the plant 
a form headed “Distribution of Steam’ 
wledge ot the cost of powel! QO M 





Page 28 INSTRUMENTS 


FHERMOSTATS VOLTMETERS 
Indicating 
doyt Electrical Instrument \ 
( c y Rawson Electrical Instr 
TRANSITS sea ~~ 
Engineer’s, Surveyors, Mine st 
. —" I — ompany WATTMETERS 
tto enne oons . . 
Pittsburgh Instrument & Machine ( Indicating 


Rawson Electrical Instrur 
VISCOSIMETERS Recording 
if liat Mfg 


Bristol Company 


Instruments Is a New Periodical With a 
Wide Field of Usefulness 


WR 


VERY article appearing in INSTRUMENTS begins on the 

hand page, the pages are numbered consecutively and side wire 
stitched. This makes it possible for each reader to build up a technica 
record of the articles in the form best adapted to the needs of the reader 


All issues of the journal can be collected and bound into an an: 
volume. 

The technical information appearing during the year can be assemb!| 
according to subjects 

The single articles may be assembled in loose leaf note-books, bit 
or in filing jackets or in any manner desired by the reader 


In addition to the regular table of contents, there is a 3x35 file « 
section carrying the title, author, volume, number of issue, and date a1 
pages on which all original articles may be found. These are bound 
the back of each issue and when cut out and filed give ready access t 
important instrument information, which the reader may be searching 
for at some future time. 


INSTRUMENTS is indispensable for 

The OPERATING MAN, for reference purposes or to increase hi 
technical knowledge; 

The SPECIALIST, who must follow all the developments in instru 
ments in his special field; 

The INVESTIGATOR and SCIENTIST, who desire to follow 


developments in instruments outside their own field; 


ROUTINE and RESEARCH LABORATORIES, who desire it 


mation on instruments. 





INSTRUMENTS Pa 


The Testing Materials Laboratory of an up-to-date Machinery Plant Based on 
the Experience Gained at the Materials Exposition 1927. (Die Material 
pruets elle einer zeitgemaessen Maschi nen! I } 
der W erkstofishau 1927) M. Kurrein. Werkstat 
pp. 20-24 

Brie fly illustrates and describes the testing 1 nit hibited at 

Use of Radio-electrical Methods for Geophysical Measurements. (Sut 

de visee radioelectrique applicable a la Geodescie.) M 


Comptes Rendus. Jan. 9, 1928, pp. 73. (Complete 





ve made, by means of a very sensitive receiving 
circle, radio-electric observations upon stations 
e and others at a great distance. I have beer 
nishing the temperature of the lamps, termine 
I estimate the precision obtained to be comparal 
vations and ] preconceive two modes of observation 
ing directly the base by bringing the sound to the minimum 
wedi 
the base to the right and left, with an audition of the le orce. A radio 
niometer, specially constructed for this purpose, allov f the application to 
1e observations of the method of series and of obtaining results comparable 
vith those obtained in actual service. —O. W.E 
Testing Insulation with High Frequency. J. | 
pp 10-13 


second on the contrary in determining the observations of th 


T 


[he method of test described here gives a ym pal 
rough means of determining insulation conditions 
iadiavenie—~ VIII Auxiliary Apparatus for Staged Tests with the Multi-ele- 
ment Oscilligraph. Joseph W. Legg. Elect. Jl. Jan. 1928, pp. 39-46 
Various attachments for the oscillograph a mentioned | 
wing attachment; galvanometet elemet 4 al resistor 


juctive shunt; driving head; shutter mechanis1 remote 
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| UMENT PIONEERS—ALESSANDRO VOLTA (1745-1827) 


INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, pp. 83-86. 


The life of Volta is given in this short article as it was abridged from ‘‘Electrical Communication." 











OMPARISON OF THE VARIOUS METHODS OF TESTING THE HARDNESS OF METALS 


D. L. MATHIAS. INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, pp. 87-91. 


The article is a brief survey of the subject. The advantages of hardness tests are given: !. Wide 
pplicability; 2. Ease and rapidity; 3. Special test pieces unnecessary; 4. Finished work may be tested 
thout fear of damage; 5. Permit drawing conclusions in regard to some of the other physical properties. 

he various methods taken up are: 3rinell hardness, Rockwell hardness, scleroscope hardness, 
ratch test. 


Comparative merits of the methods are briefly mentioned. 





O 








TRUMENTS FOR THE MEASUREMENT OF ELECTRICAL INSULATION 


A. WATSON. INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, pp. 93-98, 6 figs. 


The properties of insulators are listed and briefly defined: Dielectric Strength, Dielectric Capacity, 
Surface Leakage, and Leakage through the material itself. 
Diagrams show the arrangement of the instruments for making the various tests with the different 
trent sources. 
(Continued in the March Issue.) 
































O LMoO 


seks. Mey 


ieee Soares 


\ \ 
. AWA UAOA NI HOV Id ANV SaAUVO ASAHL LO 





pets he oe 





IN YOUR FILE 


rt) 
i < 
p 
: 
— 
Z 
i< 
- /) 
om 
ed 
-_ 
: << 
= 
i) 
<P 
oe 
~ 
~ 
~ 
O 
bn 
~ 
ped 
U 








\SURING TO Four PARTs IN A BILLION 


p. P, CIOFFI. INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, pp. 99-104, 2 figs. 


The apparatus and method of measurement in detecting changes of length of permalloy with mag- 


netization is described. 








THe New ImMproveD Type oF Brapy B.T.U. INDICATOR 


R. A, MALONY. INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, pp. 105-109, 4 figs. 


The use of the indicator is briefly mentioned. The description of the instrument as well as its 


operation are given. The method of calibrating the indicator concludes the article. 











[He MEASUREMENT OF LUSTER 
DR. W. EWALD. INSTRUMENTS, Vol. 1, No. 2, Feb. 1928, fp. 111-113, 1 fig. 


The status of the measurement of luster is briefly reviewed. The difficulties connected with the 
conversion of the luster values obtained with the various instruments is shown. An instrument is then 
described which the author believes overcomes these difficulties. In conclusion a definition of luster value 


is given. 
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Recording Liquid Level Gauge 


OR automatically recording the depth xy below the bulb level As ai t} 
F water in tanks, reservoirs, rivers ransmitting medium there is no 
rigation systems, sewage disposal of freezing, and in fact, the 

stems, etc also the rate of flow of } instrument is not affec 1 

te vy temperatures. The instrument 
be calibrated to read in terms « 

Operation Not Affected By Low feet. inches, volume or other units of 

remperatures measurement 

eration the instrument is really a This type gauge is very flexible in it 

essure gauge using an air filled sys- plication, and is used 
The sensitiv bulb is measure and record not onl 

nounted on a plank or othe re; iter level, but also dept! 

pport, and lowered into the : rie ind volume of other liquids 
the level of which is ’ in storage 

measured. A_ suitable 

of capillary tubing ° . 

ts the bulb to the re- ta ‘ i A u tomatic 

instrument, which * Trace! Alarm at- 

mounted at any con- tachment 

location either above can be used 

with Liquid 


Level Gauge 
equipment 
to sound 


The Most ~} Hs Ghouls 
| Complete Line 
: H of Recording and 

Control equipment |) )\y ; j ‘ 

including: Pressure, ||) 

Pressure Control; |}) 

Liquid Level; Tem- (}7)% Th B - l( 

perature; Tempera- | , t m 

ture Control; Elec- || y e ris O O pany 

tricity, Speed, Mo- |) : 

tion, Humidity, etc. ||") Waterbury, Connecticut 

Write for catalogs. | 


over weirs, in tail races, ¢ 
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New York Pittsburgh Detroit St. Louis San Fran 
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Industrial Instruments are important in the Power Plant, 
important is your Power Plant Piping. 

We are fully equipped to not only furnish fabricated materials but 
complete piping systems for Electric Power Stations, Blast Furna 


Mills, Coke Works and Industrial plants of every description. 


Let us solve your piping problems. 


PITTSBURGH PIPING & EQUIPMENT Co. 


43rd Street and A.V.R.R., Pittsburgh, Pa. 


Specialists in Welded Wrought Steel Headers, Flanged Iron and Steel Fittings 
Pipe Bends and Fabricated Piping for Power Plants 
New York, 220 Broadway nina INDIANAPOLIS, Trai 
CLEVELAND, Ulmer Building ' Detroit, Gen. Motor 
Cuicaco, Peoples Gas Building a HouGHTon, Micu., D 
San FRANCISCO, Call Building Boston, 10 
DaLLas, TEXAS, Am. Ex. Bk. Bldg 





